The U.S. Green Building Council New York Upstate Chapter IS a
Registered Provider with The American Institute of Architects Continuing
Education Systems (AIA/CES)redit(s) earned on completion of this
program will be reported to AIA/CES for AIA members. Certificates of
Completion for both AIA members and non-AlA members are

available upon request.

This program is registered with 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.
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Learning Objectives

Deep Energy Retrofit Pilot for Existing Homes in N¥8I¥SGBC7 / 2011

Learning Units:

Credit Designations:

Learning Objective 1:

Learning Objective 2:

Learning Objective 3:

Learning Objective 4.

LUJHSW|SD

Cite two energy efficiency details of examples show

Name two building envelope strategies to accomplis
deep energy reductions.

Explain how low loads can be incorporated with
smaller mechanicals

Provide two strategies for providing ventilation

Energy. Innovation. Solutions.




Course Evaluations

In order to maintain higiguality learning experiences, please access the
evaluation for this course by logging into CES Discovery and clicking on
the Course Evaluatioimk on the left side of the page.
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for available courses. upcoming provider training  and Canadian licensing nline tu' to als and
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yo y through CES
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Deep Energy Retrofit Pilot (DRP)
for
Existing Homes in NYS

NYS Green Building Conference

Greg Pedrick
March 25, 2011




Overview of DRP Delivery

A Why needed, why do it

A Design of Program

A Collaboration

A Field Work

A Lessons and Hurdles

A Results

A2 KI G Q4 bSEG Xo
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A Operating costs burden homeowners, money exits local econor

A Can we reduce the demands for fuel by improving the condition
of current housing stock, and the houses being built

A Current weatherization/Home performance strategies
I (insulation placed between studs, 15% reductions)
VS.

A Deep Energy Retrofit strategies

I (install insulation to exterior, air seal, reduce mechanicals; 65%
reductions, provides step function boost)

A Benefits to preserving entrained energy of existing stock
A Benefits of adding additional space to existing houses

Energy. Innovation. Solutions.




Age of Existing US Housing Stoc

25
Almost 60 million housing units built before the first oil embargo in 1973
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Declining natural gas well production
U.S. 19892008

? Source: Journal of Nat Gas; Energy Information Administration (EIA)
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dTo achieve the carbon reductions needed
to prevent a global ecological catastrophe,
almost every house in North America will

YSSR | RSSLI SYSNHé& N

(Martin Holladayc Green Building Advisor)
August 2009
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AContinuing to build
02Y2NNR G Qa NI

AConventional
construction techniques
will always create thermal
bridging

Adouse is < 12 yrs old,
located near Troy, NY
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Heat flow and R values in walls

Foam (SPF) placé&Nthe wall is
a strategy for reducing thermal bridging.

EEEEEEEE

_ |
2x6 cellulose 18%oo0d 2x6 cellulose 18% woad SPF
Nominal R21, Actual R = 15.8 Nominal R45, Actual R =41.0
77% of nominal R21 90% of nominal R45
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Design of Program
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Scope

A Engage a Building Science Team to develop a teachable &
repeatable, noAnvasive insulation strategy, technical
specifications and complimentary whole house correction
techniques that enable a 75% energy reduction to available

housing stock

A Develop bid specifications that compliment the strategy, allow
for evaluation and tracking of costs

A Identify a subset of BPI Contractors to learn the strategy

A Identify through screening a subset of housing stock to
receive the deep energy retrofit strategies

Energy. Innovation. Solutions.
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A Strategy developed lends itself well with Housing stock found
In upstate New York.

A Exterior insulation solutions, optimize existing siding, if roof
good perform attic insulation improvement

A Minimize Occupant Interruptions
A Provide solutions to Houses on Weatherization Waiting Lists
A Address both single family and two family houses

A Select Geographic Area with qualified contractors nearby, anc
need for economic injection

Energy. Innovation. Solutions.



Technical Goals

A Desired Specification to Achieve Deep Energy Retrofit Goals

Slab Floor R =10

Below Grade Walls (BGW) R = 20

Above Grade Walls (AGW ) R = 40

Roof/Attic R = 40 => 60

Windows R =4

thermal bridging total envelope area not to exceed 1%,
0.12 CFM 50/sq ft

total ductwork leakage not to exceed 3% max. air flow
at 25 Pa.

Alir tightness < 0.15 CFM 50 per sq ft surface area (SSF)

Overall house load reduction between §55%

16 , :
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A Provide Training (Classroomfield)
A Prepare bid documents
AGhLISY | 2dzaS¢ RlF &3 S@If dz .
A Estimate labor to perform tasks

A Locate and procure materials

A Evaluate and adjust existing business model

A Allow for education, first pass scenario, ramp up to
economies of scale

A Building Science consultant (VEIC) retained for backup
and field questions

. serda

Energy. Innovation. Solutions.



Assuring Success

A Customer agreements to protect all involved
A Initial screening of BPI Contractors w/high scores
A Secondary screening of attending classroom training
A Open house and forum offered
A Provide photos and specific details of each house
ADNRdzLIAY I 2F K2dzaSaIX DN«
A Maintain transparency
Aal yI 35S K2YS246ySNQ& SELISC
A Houses not chosen for retrofit served through

normal channels of WAP and Empower

Energy. Innovation. Solutions.



Training for BPI Contractors

2
19 .
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Pilot Location: Utica, NY (Oneida County)% ==

Four projects completed -
| 55Qa 9 T ZHAN P
l; 50J'r(M b()lMlles neoleg
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Collaboration
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Building Science

S

VERMONT ENERGY

INVESTMENT CORPORATION

22
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Housing Community Renewal ( HC

A local Weatherization Assistance Program (WA
(Mohawk Valley Community Action Agency)
I Complimentary funding
I Assistance with logistics
I Quality Control
I Management of Expectations

Energy. Innovation. Solutions.



Selected BPI Contractors

KA%FERGY
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Manufacturers

—
INLINE

FIBERGLASS
325 Series

Serlouszdows

M ANY OTHER WIMDCMW. PERKCD.

R480 Series
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Rinnai. nu-air

Sustainability Through Innovation

ENERBOSS

2
26 .
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Take-offs - fill these in with the actual dimensions of respective DRP house

Q¢

U2 a. AR

Gross Glass

area Windows |doors |Doors [Netarea
Basement walls below grad 680 680
Basement walls above grag 408 20.29 0 0 388
Above Grade Walls (AGW)
include eaves 1224 63 42 21 1098
Floor to uncond. Basement 1092
Flat ceiling 1118
Sloped roof 0 0
Floor over outdoors 26| H ouse Take OffS
Slab area 1092
Heated basement perimete 0 f A y 1
Slab on grade perimeter 0
Interior volume, cond. 9828
Basement volume 8734
Heated floor area 1118

Glass
Windows doors Doors

Uncond.
Basement 0 0 0
South 4 1 0
East 4 0 0
North 5 1 0
West 5 1 0
Dimensions for Material DRP |DRP
Estimates DRP1 |DRP2 34 56 DRP 8 [DRP 27 |DRP 31 |DRP 34
Roof (SF) 1120
Roof Perimeter (LF) 136
AGW, net area (SF) 10994
Basement Walls (SF) 10694
Basement Floor (SF) 1092
# of AGW Windows (each) 12
Window Perimeter (LF, all) 312

27
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1]

2]

3]

tF NGAFE . AR { KS

DRP # 2 Initial blower door value 4900| CFM 50

Final blower door value (achieve .15 CFM 50 ssf)

Labor

Materials Totals

This house will receive o new roof, utilizing the exterior roof details, and install storm windows to the exterior, orig windows to remain
Slab floor

E—

optimize functionality of interior perimeter drain & sump system
apply rigid d‘rainag& mat material to basement floor *1.1

1" extruded El'u:rl‘,rst',rrenefcram board *1.2

3x5 sheets of masonry dura rock *1.3

Foundation wall 5 -
1.5" Dow perimate, against block wall, leave 3" above floor (2' x8' sheets) ¥2.1
2" foil faced (ff) polyisccyanurate, 4' x8' sheets *2.2
froth pak.fu:ra‘m perimate and thermax to sill plate *2.3

Exterior wall 5 1,11516

remove/demolish siding down to original sheathing

remove windows as applicable

frame out window RO, allow for 4" polystyrene foam detail

Thermo-ply structural sheathing, 4' x8' sheets (or equiv.)*3.1

tape shEathng seams with Huber zip tape (or equiv.)*3.2

install 4" ff polyisocyanurate foam, (2) 2" each 4' x8' sheets, seams staggered and lapped (or equiv.) *3.3

install vertical strapping with nailers around window RO

hox bottom of 4" ff polyiso sheets for spray foam adhered to foundation,include insect barrier & backer rod *3.4
froth pak polyiso foam sheathing assembly to foundation wall *3.5

install siding to exterior of walls *3.6

§ 1,115.16

28
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Specifications that support Suldasks

DRP Specifications

[1]

[2]

[3]

slab floor to achieve R-5 equivalent
*1.1 Platon ATD drainage mat material, overall thickness 20-25 mm, stud hgt = 5.0 mm, drainage capacity =2.4 Lisg m
*1.2 Extruded expanded polystyrene (XPS), RS - R5.4 finch, high density
*1.3 Masonry dura rock, min. thickness 1/3"
Foundation wall to achieve R-23 equivalent
*2 1 Perimate insulation, R 5.0/inch min,, Class A, type 2 drainage product, place material with grooves vertical against concrete/block wall
*2 2 Foil faced (ff) polyisocyanurate rigid panel, pentane expanded, R 6.8/inch min. rated to be left exposed, seams taped airtight
Fasten the wall system (perimate & ff polyiso) using Adventec material strapping with stainless tapcon fasteners, 4.5" min. length (or equiv.)
minimize thermal bridging and possible points of condensation in the fastening process
*2 3 Froth pack foam to meet Fire retardant formula, Class 1, ASTM E-84, foam application joins perimate & thermax assembly to existing
concrete/block wall top, seal block cavities, assure that spray foam properly expands and adheres to all joist bays
Exterior Walls to achieve R-31 equivalent
*3.1 Thermo-ply, structural grade, pressure laminated plies, 0.133 min. thickness, structural up to 16" o.c.
*3.2 Huber zip tape (or equiv.) over Thermo-ply sheet seems, caulk edges airtight
*33 2-2" layers (4" total) Foil faced (ff) polyisocyanurate rigid panel, pentane expanded, R 68.8/inch min. , pre-drill for Timberlock
fasteners 5.3" min. length (or equiv.), Foil tape seams of outer layer to shed water.
*3.4 construct a bottom "shelf” using 3/4" (min.) dimensional wood, attach to 1x firring supports, use a foam hacker rod (3/4" min.)
set rod against foundation wall to prevent froth pak foam from leaking below shelf, and providing stop type seal with rusticated block.
*35 apply 2-part froth pak foam to seal bottom shelf and 4" ff assembly together and to provide connection to exterior foundation wall

*3.6 Vinyl siding assembly to be medium grade quality or better, consult homeowner to determine color

Q
av
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Edit View Camera Draw Tools Window Help
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*1.2 o "'Exiéting concrete
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2 &oil faced

polyisocyanurate
foam insulation \

20 Dow Peri mat

installed with drain grooves
vertical & against masonry

Il o Tile bearck
similar durable, water

resistant walking surfacex

20 Extruded _p«

Slab-foundation wall detail
NYSERDA DEEP Energy Retrofit Pilot- Utica, NY
Prepared by Vermont Energy Investment Corporation
4/1/10

>

Drainage mat/vapor barrier //'

Existing slab

»

Existing block
foundation wall

40 strip of
mat/vapor barrier

Hold Perimate foam
i nsul ati on
for drainage

Existing
foundation footer
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Field Workx

A Building Contractors awarded
bids to begin work (May 2010)

ASecure building permit from
respective City/Town Authority

A\cquire certified Lead abatement
documentation and Pollution
Occurrence Insurance

AOrder materials
(allow for long lead times)

AStage the material at/near
jobsite

ACoordinate with homeowner to
remove personal effects from
working arease.g.basements, | ,
attics 1638 Taylor Ave.

ASmile, laugh, stay positive! JOB FILE

32 Ily E E [
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Before, During, After
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Below Grade Walls (BGW)
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