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Building America Partnership for Improved Residential Construction
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Context

2009 — BA-PIRC expanded to include existing homes

2010 — Building America sets goal for existing homes

— ldentify current best practices for 15% savings by 2011
— ldentify paths for 30% savings by 2013

How can we apply systems engineering to existing homes?
Can we develop standardized guidance for existing homes?
Challenges

— Existing homes are not standardized

— Renovation industry very competitive - S500 might lose a job

— No one is doing energy focused home improvement in Florida
— Where can we find partners?



Context

Sarasota County with HUD funding.
Purchase and renovate foreclosed homes.
Sell in affordable housing sector.

Tell us what to do.
Give us “the list”.




Technical Approach — Field Study

1. Develop scope of work for
each house prior to purchase.

2. Pre-retrofit Audit & Analysis
Recommendations for 30% Improvement

Multi-faceted decision
making process.

3. Partner - Finalizes Scope of Work &

Conducts Renovation Priorities, cost,

availability, market
expectations, etc.

4. BA-PIRC — Post-retrofit Audit & Analysis

Projected Annual Projected First Year
Energy Use & Cost Cash Flow with
Savings Actual Costs

HERS Index Score
Improvement



Technical Approach — Field Study

70 house field study resulted in detailed best practices.
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Technical Approach — Field Study

70 homes of 1950’s — 2000’s vintage.
HERS Index range from 95 to 184.
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Technical Approach — Field Study

46 out of 70 Renovations achieved
30%+ HERS Index score improvement — HOW?

Percent HERS Index Improvement

HERS Index Improvement

70%
46 Renovations Met or Exceeded the 30%  — mmm  HERS Index Improvement
‘L Improvement Goal Target HERS Index
60% Improvement 30%
Mean Improvement = 34%
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20%
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Technical Approach — Field Study

How? Trend in Average HERS Index and Vintage.
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Technical Approach — Field Study

Diverse as-found conditions. No one-size-fits all package.
However, a similar treatment produced similar end results.

1960's Pre- vs. Post-Retrofit HERS Index Scores
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Technical Approach — Field Study

46 deep retrofits - 4 categories of improvements

Affordable, Practical, “Off The Shelf” Best Practices

Low- and No-Cost Measures & Quality Assurance
U Easy-to-do measures for most houses

Health, Safety, and Durability Measures (Risk Reduction)
O Combustion safety
U Whole house pressure balance

Moderately higher performance replacements
U Heating & cooling system (SEER 15 heat pump)
U Windows (low-E)
O Water heating (EF 0.92)
O Energy Star lighting, appliances, and ceiling fans
U Light or white exterior finishes
L Meet new construction code for heating and cooling

Efficiency Enhancements
U Substantially leak free duct system
O R-38 attic insulation
U Window film
O Air sealing at plumbing and fixtures openings




Technical Approach — Field Study

This is “how” the deep retrofits were achieved.
Same strategies also included in non-deep retrofits!

- : Deep Non-Deep All
13 _Key Efficiency Strategies Retrofits || Retrofits | Houses
In Order of Prevalence in=46) || n=24) | (n=70)
1. Higher HVAC efficiency at replacement 96% T1% 87%
2. Additional ceiling insulation 93% 63% 83%
3. Whole-house air sealing (Reduced ACHS50) 92% T7% 88%
4. Air distribution system sealing (reduced Qn,out) 86% 68% 80%
5. Lower solar heat gain coefficient (SHGC) window 20% 46% 67%
windows 6. at replacement or applied film
7. ENERGY STAR® refrigerator at replacement 76% 71% 74%
8. Slightly higher efficiency water heater at o 0 o
replacement (electric EF=0.92) 0% 8% 9%
9. 30% more fluorescent fixtures/bulbs at replacement 52% 42% 49%
10. Programmable thermostat at replacement 48% 42% 46%
11. R-6 ducts at replacement 39% 13% 30%
12. Higher reflectivity exterior wall color at 30% 20/ 239
replacement
13. Higher reflectivity roof shingles at replacement 30% 13% 24%
14. Higher efficiency ceiling fan(s) at replacement 15% 13% 14%




Technical Approach — Field Study

More replacements = higher cost-effective improvement.

13 Key Efficiency Strategies
in Order of Prevalence

Recommended Best Practices
for 30%+ Improvement

1. Higher HVAC efficiency at replacement

2. Additional ceiling insulation
3. Whole-house air sealing (Reduced ACHS50)

4. Air distribution system sealing (reduced Qn,out)

5. Lower solar heat gain coefficient (SHGC) window
windows 6. at replacement or applied film

7. ENERGY STAR® refrigerator at replacement

8. Slightly higher efficiency water heater at replacement
(electric EF=0.92)

9. 30% more fluorescent fixtures/bulbs at replacement

10. Programmable thermostat at replacement
11. R-6 ducts at replacement

12. Higher reflectivity exterior wall color at replacement

13. Higher reflectivity roof shingles at replacement
14. Higher efficiency ceiling fan(s) at replacement

Energy Star Heat Pump
(Energy Star ACin CZ 1)
R-38
ACHS50=6.0
Qn,out <0.06

Energy Star Windows

Energy Star Refrigerator
0.92+ EF Elec Water Heater
Tankless Gas Water Heater

100% CFLs

Programmable thermostat
R-6 ducts

White exterior pain

White or light shingles
Energy Star Ceiling Fans




Technical Approach — Field Study

Incremental Cost of 30%+ Improvement

Incremental Costs

$10,000 -

$8,000 - *

$6,000 -

$4,000 -

30% 35% 40% 45% 50% 55% 60%

Percent HERS Index Improvement

Figure 38. Incremental costs by percent HERS Index
improvement for 42 deep retrofits with cost data



Technical Approach — Field Study

Best Practices for replacements, non-replacements, & all houses.
Not “one-size-fits all” but “standard treatment of each element”.
(Not a substitute for audit and analysis of individual houses.)

Contents
Definitions

FLORIDA SOLAR ENERGY CE

Acknowledgements
1.0 Overview.
2.0 Critical Cautions

3.1 Heating, Ventilation, Cooling, and Air Conditioning (HVAC) Distribution
Systems

exists or is planned.

i . 3.1.1 Existing HVAC Equipment Not Being Replaced
3.0 Current Best Practice Recommendations T

3.1 Heating, Ventilation, Cooling, and Air Conditioning (HVAC) Distr|
3.1.1 Existing HVAC Equipment Not Being Replaced...........ccovecuennecnc]
3.1.2 Full or Partial HVAC System Replacement............ccveveverecericnnnnc
3.1.3 All Homes Regardless of HVAC System Replacement..................|

Hire a heating, ventilation, and air conditioning (HVAC) contractor to evaluate, and
service if needed, refrigerant charge, inside and outside coil condition, condensate drain
lines, and gas furnace components including exhaust flues, combustion air supply, gas
lines, and other major equipment components.

Current Best Practices for
Performance, Deep Energy R¢
Florida Affordable Hous

FSEC-RR-444-13

cement” below.

3.1.2 Full or Partial HVAC System Replacement

3.2 Whole-House Airtightness O Tnstall; at minimum, an ENERGY STAR heat pump (seasonal energy efficiency ratio
September 2013 3.3 Roof Finish and Replacement (SEER) 14.5 or greater). In south Florida, an ENERGY STAR air conditioner is
emb . acceptable.
o g 9 . .
Version 2 3.4 Attic Insulation (| Equipment Sizing: Perform ACCA Manual J calculations (now required for replacements
3.4.1 Vented Attics by the Florida Energy Code). Use projected home characteristics provided by house
Authors o . supervisor.
3.4.2 Attic Knee Walls O Supply and Return Ducts: Seal accessible (30” clearance) ducts left in place with code-
Janet Mcllvaine ttic: approved sealant (required at equipment change out by Florida Energy Code), including
3.4.3 Unvented A d seal: ired i h by Florid Code), includi
Karen Sutherland Wi the return plenum air barrier (drywall, duct board, etc). Provide air barrier if not present.
3.5 Windows O Air Handler (AHU) Closet at AHU Replacement: Modify AHU closets to create a

David Beal

Florida Solar Energy Center

3.5.1 Window Replacement.

3.5.2 All Homes Regardless of Window Replacement
3.6 Exterior Walls
3.7 Floors
3.8 Water Heating

3.8.1 Water Heater Replacement.

3.8.2 All Homes Regardless of Water Heater Replacement.....................]
3.9 Appliances, Lighting, and Fans — All HOMES......c.cceeeeeeernenennesneennesd
3.10 Site

ooo ooo

dedicated, sealed return plenum with a correctly-sized wall or ceiling-mounted return air
grille.

Duct Replacement: Install new ducts with R-value > 6.

Implement all items in “All Homes Regardless of System Replacement” below.

AHU Location: When equipment and ducts are replaced, relocate AHU into conditioned
space.

Perform ACCA Manual S equipment selection.

Perform ACCA Manual D duct sizing.

Produce a schematic duct design for field crew showing sizes for each component and
conduct rough-in inspection to ensure installation meets design intent.

3.1.3 All Homes Regardless of HVAC System Replacement

Cocoa, Florida 32922, USA . I Duct Sealing: Hire an HVAC contractor to seal all duct connections with UL181-rated

21)¢€ 3.11 Combustion Safety materials, preferably fiberglass mesh embedded mastic, including joints and edges in

www.floridaenergycenter.org 3.11.1 Combustion Appliance Replacement ......c..cevveenereerererirersererenens] supply and return runs, return plenum, and connections to AHU. Important note:
. . . Contractor will revisit site to conduct additional sealing for all duct systems (new and
3.11.2 All Homes With Combustion Appliances Regardless of Replace existing) that do not pass the post-renovation leakage tist. Max imumyacceptable test
4.0 Certified Home Energy Rater Minimum Scope of Activity — All Homes result is six cubic feet of air per minute (cfim) per 100 square feet of conditioned area at
N the test pressure of 25 pascals (Qn,out < 0.06).
A Research Institute of the University of Central Florid| 4.1 Duct Testing O Duct Airtightness Testing: Have a certified home energy rater conduct a duct airtightness

4.2 Whole-House Testing

test as outlined in the Duct Testing section (4.1).

AHU Closet: Eliminate louvered doors that serve as returns. Eliminate metal AHU stands. Where the
return plenum is formed by open framing and a plywood platform, install and seal an air barrier (drywall
or duct board) to separate return from adjacent wall
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Systems
Caution: Reference the Combustion Qaﬁﬁ‘ry section (2 ] 1) ifa gas furnace exists or is p]anned‘

3.1.1 Existing HVAC Equipment Not Being Replaced

L] Hire a heating, ventilation, and air conditioning (HVAC) contractor to evaluate, and
service if needed, refrigerant charge, inside and outside coil condition, condensate drain
lines, and gas furnace components including exhaust flues, combustion air supply, gas
lines, and other major equipment components.

[ Implement all items in “All Homes Regardless of System Replacement” below.

3.1.2 Full or Partial HVAC System Replacement

Ll

O

O

OO0 OOd

Install, at minimum, an ENERGY STAR heat pump (seasonal energy efficiency ratio
(SEER) 14.5 or greater). In south Florida, an ENERGY STAR air conditioner is
acceptable.

Equipment Sizing: Perform ACCA Manual J calculations (now required for replacements
by the Florida Energy Code). Use projected home characteristics provided by house
SUpervisor.

Supply and Return Ducts: Seal accessible (30” clearance) ducts left in place with code-
approved sealant (required at equipment change out by Florida Energy Code), including
the return plenum air barrier (drywall, duct board, etc). Provide air barrier if not present.
Air Handler (AHU) Closet at AHU Replacement: Modify AHU closets to create a
dedicated, sealed return plenum with a correctly-sized wall or ceiling-mounted return air
grille.

Duct Replacement: Install new ducts with R-value > 6.

Implement all items in “All Homes Regardless of System Replacement” below.

AHU Location: When equipment and ducts are replaced, relocate AHU into conditioned
space.

Perform ACCA Manual S equipment selection.

Perform ACCA Manual D duct sizing.

Produce a schematic duct design for field crew showing sizes for each component and
conduct rough-in inspection to ensure installation meets design intent.

3.1.3 All Homes Regardless of HVAC System Replacement

O

Duct Sealing: Hire an HVAC contractor to seal all duct connections with UL181-rated
materials, preferably fiberglass mesh embedded mastic, including joints and edges in
supply and return runs, return plenum, and connections to AHU. Important note:
Contractor will revisit site to conduct additional sealing for all duct systems (new and



Technical Approach — Pilot Study

City of Ft Myers and City of Melbourne use “Current Best
Practices” to develop program-level master specifications.

—

FLORIDA SOLAR ENERGY CENTER'

Current Best Practices for High
Performance, Deep Energy Retrofits in
Florida Affordable Housing

FSEC-RR-444-13

September 2013
Version 2

Authors
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EXHIBIT B
MANDATORY IMPROVEMENTS

Contractor Specifications/Cost Estimate Sheet

Owners Namd
Address
Fort Myers, F|
Contractors Name:
Date Proposal Received: Pro]

MATERIALS & PRODUCTS TO BE
MANUFACTURED IN THE U.S:A. WH
OF LOCAL AREA VENDORS. CUT
PROVIDED T0 THE PROJECT MANAG|

INFORMATION
All work to be done shall be in compliancf
Code Residential Construction standar

urisdiction. Contractor Is onsible foy

Failure ts nply [h_all able

at the contractor’s responsibility.

The housing, programs aim to provide a
efficient, safe and healthy environment. 7]
homes as green homes ther
materials used for the
based onJpreyious (ra
materials during const
approvall

p
ion must be disf

A

gement plan sha
Pre-Construction meeting to minimize wa
recycling practices. All debris within City
by the City of Fort Myers Solid Waste
contracted through them in compliance witl
of Fort Myers municipal code and Florida S|

B Where equipment, material, or articles are re
equal”, “equal 10", "approved altemate”, “th

City of
Melbourne

The Harbor City =_ =

-

e by

Exhibit A - Minimum Rehab Standards Page A2

Effective Date 6/24/2013




Technical Approach — Moving Forward

Accelerate adoption of Best Practices issuing the Retrofit Challenge
www.ba-pirc.org/retrofit
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Case Studies Measured Data Partners Presentations Publications Researchers
FLORIDA SOLAR ENERGY CENTER'

The Retrofir Challenge Pledge

Hot Humud Clumste

HOME / THE RETROFIT CHALLENGE

Ovprusstn

The Retrofit Challenge

Orgruzancn Type, check all daat appiy

Based on a four-year study with 10 affordable housing entities who completed i e

70 comprehensive renovations, FSEC researchers have distilled a set of
practical, off-the-shelf best practices for renovations in typical Florida homg
When the set of best practices are fully implemented, they are predicted
reduce the homes' whole house energy consumption by 25-35% (see prg
post HERS Index bar graph below). This brings the homes' energy cons
in-line with current new building performance.

O Tisde Continctor [ Home Enecgy Patisg O Other
Appeorumane pizmber of renoraboet ancpated o pext 1218 moatis
Locanon of projects

Prumary Coutact for The Retroff Chaillenge for attack busivess cands
Nume Tile
Emal Phooe

Addgess

Cary, Sune, Zip Counry

Measures include moderately higher performance specifications at equij
replacement (HVAC, appliances, water heating, etc.), efficiency enhanc S
(e.g. ceiling insulation), and building science measures that address co jon O Start Herel Take the Pledge
safety, durability, and moisture management. O Retrofit Challenge Checklist

O Full Best Practices Report
After a 2012 pilot with the City of Melbourne, researchers invite the remo , 0 Energy Retrofit Field Study
renovation, and affordable housing sectors to take the Retrofit Challenge b O Applying Best Practices Report
adopting the best practices as master specifications in 2014, Master ) Fact Sheet
specifications create a standard treatment across multiple proiects and reduce

Perwn Complenng thes Form (if dufferent.
Name Phooe

I the mterest of enhanceng sed preweriiag cur exstmng bousng wock for G bese it of furure
Peoeratons, we are younng others 1 nuag to the Reooftr Challenge. After  deealed review of
e Rotroflt Challenge padeloes. we wall mtegrate occupant health aod safety. buddsag
durabality. energy efficiency. sad comfort best practices inlo Our maiter renovanos specifications

Raturn 16 Jorset Mclivama, BAPHC, Fiorids Setar Enangy Comtar, 1673 Claartaba Roud, Coces, Florida 12522
Emad nan @ec uct ac [nchte “Banroft Chatenge” o byect) Phone: 321 635 1434 Fax: 321638 1439




Recommended Guidance for Programs

Case studies are examples but also provide contacts.

ENERGY |

PROJECT INFORMATION
Construction’ Retrofit

Type: Single-family

Buikder:

Habitat for Humanity of Faim
Beach County

http:/ww
157308

Date compieted: October 2011
(originaly buit in 1996)
Chmate Zone: Hot.Humid

tpbe. o

PERFORMANCE DATA

HERS index:
Home 35 found = 120; case study
after retrofit = 73

Projected annual energy cost
savings: $5

Total cost of energy-efficiency
measures: $ 5,401

Incremental annual morigage:
3435

Payback penod: 6 years
Biling data: Available in FY12

He

U5 Depariment of

BUILDING TECHNOLOGIES PROGRAM

Building America
Efficient Solutions

Case Study
Habitat for Humanity of Palm
Beach County

Lake Worth, Florida

Project Description

Habitat for Humanity of Palm Beach County, working with Building
America researchers from Pacific Northwest National Laboratory and
y Center, s

PROJECT INFORMATION

Construction: Retrofit

for New Homes

dy: Habdat for Humanity, Paim Beach County, FL

KEY ENERGY-EFFICIENCY
MEASURES

HVAC:

+ SEER 14.5 forced air, central air
condiioner with integeal electric
resstance heater (ifle heating load

out
duct leakage = 0,085
et (G aut)

Envelope:

» R-38 blown fiberglass insulation in

ro-rotrobit ACH:

Post-retrofit ACHSO = 6,15

Lighting, Appliances,
and Water Heating:

- B0% CFL

ERGY STAR" ref

* Coefficient of Performance (COP)
235, 50-gal hybeid heat
pump/slectric: tanked watar heater

For more Information. ploase visi

+  Air handlers and orher ventilat
confined spaces. making then dif
holes be created to accormmmods
any holes created during install

5 installation is complete

Most homes do not |
el the dhesign or dimensie
climinate the possibility of adding one. When the mechanical
systern is being replaced, consider modifying the closet to
odate as outside air ventilation strategy

Certain efficiency

ty 201

t savings:

savings:

fovements
quipnsent may be installed in
eplace or requiring that
 equipment. Verify that
ion are properly sealed once the

central outside air vertilation systems,

s of existing

handler closets may

res may require nnacceptable changes to
hiscase, efforts 10 incorporate outside
od i

was hat doing

BUILDING TECHNOLOGIES PROGRAM

Building America

Efficient Solutions for Existing Ho”
Case Study:

Historic Home in

Eastern Washington
Dayton, Washington

Project Description

Built in 1915, this two-story, three-bedroom home with an unf
basement and 2,600 ft* of living space is typical of many older
found in Eastern W
Pacific Northwest National Laboratory y
Energy Incentives Inc. assisted the home owners in cost-effecti
reducing their energy use by over $07%. Researchers used Ener
USA simulation softy

most cost-eflective retrofit measures within the home owner's |

gton. Buikling America researchers fi

lang with local

to mod

The presence of asbestos insulation on the boiler made it mor
effective to pursuc efficiency measures that left the boiler in pl
awvoid the additional costs of disposal. Major energy and cost
were achieved by installing n multi-hesded ductless heat pumy
complemént the existing hydronic heating system and offset m)

its fuel needs, | ati

wing the boiler to provide supplemental b
if nesded, The homeowner
y and thermal c

nd air sealing the building envelope.

times of exceptional cold weather

considering further improving energy effic

insulating

macceptable aupact on the aestbetics of the

the retrofit co i can
and leakages in the duct system. 1o this

County.

ENERGY

50%

Th

dded

ted

saving
associated with the package of

Table £

Table 4. Annual Energy Savings Analysis

Full Cost & Full
Savings

osta
Incremental Savings
2%

HERS Index Improvement (%) 23%
Annual Energy Cost Savings (§) $431 $431
Annual Energy Cost Savings (%) 6% 6%
Improvement Costs $3 246"

2 515

¥ st S %

Monthly Cash Flow 514 $21
Simg ck 8 H
“Retrofit choices compared to minimum Jency

incremental increases in cost and savings

configuration implemented in this house has been accepted. An insect screen however was
provided at the intake. Figures 3.5 show images of this installation

The attached,

heat pump water heater. The installation of the hybrid water heater with heat pump (Figures 6-7)
in this location has the added benefit of dehumidifying and cooling this storage area and the attic,

which the room s open fo

Figures 6.7. Pre-retrofit electric tank water heater, EF = 0.8 (left), hybrid heat pump water heater,
COP = 2.35 (right).

The existing ceiling insulation was comprised of R-19 fiberglass batts laid on top of the ceiling

) | -
.
-v
B

Figures 3.5. Pre-retrofit return plenum (left), outside air ducted into the post-retrofit return plenum
(middie), soffit retrofit for the air intake (right).

7'x §'x 9', was lasge enough to house 3

drywall. Blown-in fiberglass insulation was added to the existing batt, yielding R-38 total.
Figures 8-9 illustrate the pre- and post-retrofit ceiling insulation.

Figures 89, Pre-retrofit (left) and post-retrofit (right) ceiling insulation.

he installation of

F neutralized with
Although auditors
ot adhere well to

pt; however, there

erun system were

pressurized to

use. This result
the mechanical
leakage to the

al increased from

Jtios installation.




Recommended Guidance for Programs

Learn about what works in YOUR climate.
www.buildingamerica.gov or
http://wwwl1l.eere.energy.gov/library/

The Building America Solution Center:

https://basc.pnnl.gov/building-components https://basc.pnnl.gov/resource-guides

Energy Efficiency & Energy Efficiency &

4.5, DEPARTMENT OF U.5. DEPARTMENT OF
ENERGY Renewable Energy ENERGY Renewable Energy

Login | Register Login | Register

Building America Solution Center — 0 KEZES Building America Solution Center ) s:ivc |

EERE » BTO » Building America » Solution Center EERE » BTO » Building America » Solution Center

Building Components Guides A-Z CURRENT SEARCH

Click on the component images for a list gfcg - Beategories. Select one subcategory to display a

list of related Guides Items per page 112 Guides
50 B
CASE STUDIES e FILTER BY TAXONOMY
”~ 3
Above Deck Rigid Foam Insulation for Existing Roofs Thermal Enclosure (50

All Other Ceilings

Attic Access Panels/Doors/Stairs

RO

Above Deck Rigid Foam Insulation
Attic Eave Minimum Insulation for Ex

Attic Knee Walls

FILTER BY CLIMATE ZONE:
HVAL Back-Draft Dampers at Shared Common Exhaust Duct
: Al Climate Zones (107
Bathroom and Kitchen Exhaust Fans Zone 5.(3
Zone 6 (3

Bathroom Exhaust Zone 7 (3

Zone 8 (3

Bathroom Fan Ratings

Building Cavities Not Used as Supply or Return Ducts




Recommended Guidance for Programs

Replacement triggers. If “XYZ”, then we will “ABC”.
ABC = equipment and component specifications

Energy Star Energy Star
Windows Refrigerator




Recommended Guidance for Programs

Define standard detailing for air flow control & moisture mng’t

Return Air Plenums and Air Handler Closets Air Sealing
| - ‘_ Checklist

Pre-retrofii

Pre-retrofit [ : Pos'r-retroﬁ'tl

AHU Closet ' \ AHU Closet
Réturn ’ | Separate

Air Grille Jr Return
in‘Door J " Plenum
|

Sealed Returfi. ”i"“
= Plenum witha ) - "
Filter / / Dampered ,
Same AHU Closet Outside Air
with Door Open Duct




Recommended Guidance for Programs

Draft Official Master Specifications.
Build Consensus among decision makers and stakeholders.

Program

Master
Specifications

! 1 v
T s' d \
j ' N '
: \ ? » \ )

Enthusiasm!

Code Enforcement

Contractors




Recommended Guidance for Programs

Integrate master specifications with bid documents, work write-ups,
and contractor scopes of work.

City of
Melbourne

The Harbor City ="

=

N

Mechanical Ventilation and Air Conditioning:

Existing Systems: Existing systems and mechanical ventilation may continue in use if of
adequate capacity, or they may be supplemented or replaced with a new system as required to
meet the applicable section of the Florida Building Code as well as local codes and must be in
proper working condition. Specify that, where feasible, a duct board plenum is retrofitted into
platform returns, louvered doors on air handler closets are replaced with a correctly sized
central return grille mounted in the wall (if adjacent to a living space) or in a solid door, and air
handler stands are replaced with a ducted return plenum.

New Systems: New mechanical ventilation and air-conditioning equipment and systems shall be
designed and installed in accordance with the requirements of the mechanical code or other
applicable section of the Florida Building Code as well as local code or ordinance. Specify
ENERGY STAR (min. SEER 14.5) qualified air conditioner with heat pump. Ensure a ducted
return.

Ensure duct work is strapped to trusses to achieve clearance over

Existing Duct Work:
t Ideal location is

anticipated ceiling insulation with hangar supports no more than 5 feet apart.
midway between roof deck and top of insulation.

New Duct Work: Ensure duct work is strapped to trusses to achieve clearance over anticipated
ceiling insulation with hanger supports no more than 5 feet apart. Ideal location is midway
between roof deck and top insulation. Ensure duct sizes specified on design are installed and

Exhibit A — Minimum Rehab Standards Page A-11 Effective Date 06/24/2013

that flex duct collars are fully insulated. Specify joints and edges in supply ducts, return plenum,
and connections to air handler to all be sealed, preferably with mesh and mastic. Ensure ducts
insulated to R-Value 2 6 or higher.

All Systems: HVAC Duct System Air Tightness Test: A post-test is required to verify that duct
leakage to unconditioned space does not exceed 6 cubic feet per minute per 100 ft2 of
conditioned space at test pressure of negative 25 pascals (Qn,out = 0.06, commonly referred to
as “6%"). If measured leakage exceeds 6% (Qn,out 2 0.08), leakage points to be identified and
sealed to reduce measured leakage to 6% threshold or below. Include testing, and retesting as
r y, in the mechanical contractor scope of work.

Exhibit A - Minimum Rehab Standards. Page A-2

Testing is required to ensure pressure difference between main body of the house and each
bedroom of 2.5 pascals when air handler is operating at maximum capacity and with all interior
doors closed. |If in excess of 2.5 pascals, passive air pathways must be provided from
pressurized bedroom to main body of home via “jump ducts” of “high-low” passive returns to
achieve balanced return air. For size guidelines reference to Florida Mechanical Code section
601.4.

m

Quantity Units  Unit Price

Spec Total Price

Painting

5561 PREP & PAINT ROOM--SEMI-GLOSS
Removeicover all hardware, fixtures not to be painted. Remove
any wallpaper. Fill all holes/cracks, make any necessary repairs
to damaged drywall. Paint two coats with BERH WITH PRIMER
or simitar semi-gloss lalex enamel paint (walls, closets &
ceiling) Color cheice by owner. (One (1) base color & One (1}
trim color). Include doors (semi-gloss). *Note - Home owner o
get one color choice with this color to be used in all areas of the
house requiring semi-gloss paint on walls.

100 RM

HVAC

5932 CENTRAL HVAC SYSTEM 15 SEER 100 EA
Remove existing heating andior cooling equipment. Install new
central AIC heat pump system with a minimum SEER of 15.0
Goedman or equal. Unit to have heat strips for emergency
heating. Indoor/ outdoor coll match- up must be ARI kisted
Install new foil covered ducts rated R-6 or higher, to all rooms
with white supply/return air grills and apply mastic where bex
penetrates through the ceiling 1o prevent leakage Include new
thermastat, compressor pad & all necessary connectons
including properly sized circuit breakers for each unit. Unit shal
b sized 1o efficiently heat and cool residence Include GFI
outiet as required by code. Line inside of return air box with
new duct board. Seal all gaps and penetrations with mastic to
insure that intake air fliow goes through the air fiter as designed.

(1) Frame a stand for the air handier and install a minimum 5/8°
deck. The retum register is to be installed into a wall. The door
5 to be cut 1o fit to the top of the stand and the wall built under it
even with the walls 1o €ach side for the retum register

{2) Install @ 2" thin wall pvc or 3" to 4" fiex fresh air duct with
run time damper as well as a manual damper for fresh air 10 be.
brought in from a screened gril in the gable end or soffit and
fitered as it enters into the return air plenum.

(3) Take extra care that the ceiling is sealed to the supply
plenum 10 prévent attc air intrusion.

(4) Have a duct leakage test done and passing repon (nol More
than 6% loss) sent to Melourne Housing & Communty
Development Dept

(5) Call Housing Rehab Specialist (674-5734) to inform when
test is scheduled

frade: 23 Electric

7738 LIGHT FIXTURE GLOBE 100 EA
Install 2 new glass light fidure with giobe on ceiling fixture
**Use Energy Efficient Bulbs

7810 SMOKE ALARM--HARD WIRED 100 EA
Install a UL approved, ceiling mounted smoke and heat detector
permanenty wired into a receptacie box with batiery back up
All smoke alarms are to be linked together in accordance with

Software library for ready access

Master specifications == and use in bid docs, work write-

ups, and scopes of work.



Recommended Guidance for Programs

Develop Feedback Loop that allows program staff to confirm
performance targets have been met.

{(£)INSTana s mmwanpvCor S5 osa mex mesn am gucivin a

run tme damper as well as a manual damper for fresh air 10 be

brought in from a screened gnil in the gable end or soffit and

fitered as t enters Into the return air plenum.

(3) Take extra care that the ceiling is sealed 10 the supply
—pieAumHopreventattc ainirssien

(4) Have a duct leakage test don;';md passing report (not more

‘ than 6% loss) sent 1o Mebourme Housing & Community

Development Dept

(5) Call Housing Rehab Specialist (674-5734) to inform when
| test s scheduled

Install new A/C in hall closet on the right side of the bathroom
door



Value

Meets stakeholder need originally expressed in field study.

What should do
for our projects?




Application in Market Place

Goal: generate activity in as many of these communities as possible

_ Primary Recipient | Total Funding | Secondary Recipients

HUD Home Investment
Partnerships (HOME)*

HUD Community
Development Block Grant
(CDBG)**

HUD Community
Development Block Grant
(CDBG)**

Florida Legislature,
Mortgage Settlement
Funds*

HUD Neighborhood
Stabilization Program
Residual funding *

Total

32 local gov’t
entities

State of Florida

78 Local gov’t
entities (directly)

Florida Habitat for
Humanity to~20
local affiliates

Local gov’t
entities

~130

S45.1 million

24.2 million

$105.4 million

S20 million

Residual S NSP

home sales

$194.7 million

Local non-profits &
contractors

Multiple programs,
small cities

Local non-profits &
contractors

Florida HFH affiliates;
2 Retrofit Challenge
partners

Local non-profits &
contractors

* Renovation a primary or major funded activity. ** Renovation an allowed activity.



Pros and Cons

Cons:

Not a substitute for evaluation of individual houses.

The generality may miss unigue opportunities.

Leaves out conditions not in field study (e.g. frame floors)

Pros:

Establish consistent treatment across varying homes.
Proven, off-the-shelf measures are very low risk.

Raise awareness of air, heat, and moisture flow dynamics.
Draws attention to potential risks and mitigation measures.



