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Executive Summary

This report describes work conducted by the Building Science Corporation (BSC) Building
America Research Team’s “Energy Efficient Housing Research Partnerships” project for Task
Order No. KNDJ-1-40337-02 under Task Ordering Agreement No. KNDJ-1-40337-00. The
period of performance was May 15, 2011 through January 15, 2012. This technical report is for
10 single-family new construction homes in New Orleans, Louisiana.

BSC seeks to further the energy efficiency market for New Orleans area new construction by
supporting projects that are based on solid building science fundamentals and verified
implementation. BSC is working with Green Coast Enterprises on 10 new construction homes in
New Orleans. All these homes are being managed by Green Coast Enterprises.

BSC seeks to address the following research goals and questions on the 10 test houses:

e s there a difference in infiltration rates between the two enclosure systems used at
Project Home Again Phases V and VI?

e What are the measured ventilation rates in the homes? How do the ventilation rates
compare between different project teams?

e What are the measured individual register flows? How do they compare to the Manual J8
design CFM flows?

e What is the cost benefit analysis of the technology package using confirmed cost data and
the source energy consumption simulation predictions?

X
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1 Introduction

Building Science Corporation (BSC) seeks to establish and maintain an energy efficiency market
penetration in a hot-humid climate for new residential construction. Green Coast Enterprises is a
local real estate development firm that has been working on new construction projects in New
Orleans with BSC under the Building America (BA) program. Two communities were
constructed to BA standards through this partnership: Project Home Again (PHA)' Phase V and
Phase VI. The report is for 10 new construction homes that were finished in 2011 (see Appendix
A and D).

Table 1. Team Members

Company Team Member Email Phone
Name
I3 (CUEED Reuben Teague | reuben@greencoastenterprises.com (504) 281-4372
Enterprises & = B -
TKTMJ Inc. Thomas Tubre thomas.tubre@tktmj.com (504) 373-5107
Sustainable . . .
Architecture John Shackai johnschackai@mac.com (504) 342-4925
C&G C.J. Minor cngconstruction@bellsouth.net (504) 464-1800
Construction o )
John C o1 .
i Sarah Howell showell@williamsarchitects.com (504) 566-0888
Williams
E3 HERS Rater Ben Millar ben.millar@e3buildingsciences.com (239) 949-2405

PHA (www.projecthomeagain.net/) is a not-for-profit development that was started by the
Riggio Foundation to provide homes to those whose homes were destroyed or badly damaged by
Hurricane Katrina. From the website: “To qualify for a Project Home Again House, an applicant
must have owned a home in Gentilly prior to Hurricane Katrina and be unable to amass the
resources needed to repair and reoccupy that home.”

The potential homeowners must be willing to “swap” their current properties for PHA homes and
must live in the new PHA homes for at least five years. Potential homeowners are responsible for
paying property taxes, insurance, fuel and general maintenance, and must be employed in the
New Orleans area. PHA is in the process of selecting potential homeowners who meet these
criteria. Approximately 100 homes were completed by the end of 2011, including four previous
phases.

Two separate Phases of PHA were constructed in 2011. Phase VI consisted of 15 new
construction single-family homes in New Orleans that were constructed under BA by the builder
and architect team of TKTMJ and Sustainable Architecture, which constructed all previous PHA

"Nonprofit housing development organization, learn more at http://www.projecthomeagain.net/.
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homes. A new builder and architect team, C&G Construction and John C. Williams, was hired to
build Phase V, which has 10 new construction homes.

1.1 Background

BSC has been collaborating with Green Coast Enterprises on a nonprofit new construction
venture called Project Home Again. PHA has been constructing BA homes with BSC since 2008
(Hahn 2010). About 70 homes were constructed between 2008 and 2010 with PHA; 25 more
houses were constructed in 2011. All PHA homes are developed with Green Coast Enterprises.

BSC is under contract to provide BA support to 10 new homes with Green Coast Enterprises.
The lessons learned and technology transfer that result from this cooperation will lead to the
wider deployment of energy-efficient design in the region.

1.2 Relevance to Building America Goals

Overall, the goal of the U.S. Department of Energy’s (DOE) BA is to “demonstrate how cost-
effective strategies can reduce home energy use by up to 50%, for both new and existing homes,
in all climate regions by 2017” (DOE).

The collaboration between BSC and PHA has the potential to influence decisions on hundreds of
new homes over the next three years. The experience and lessons learned that will be
communicated through BA have the potential to educationally serve the entire residential
construction community in the region. The hot-humid technology packages will significantly
affect aspects of residential housing other than energy efficiency. The enclosure and mechanical
upgrades will allow for superior thermal control compared to standard homes, and will result in
more comfortable living environments. Proper filtering combined with mechanical ventilation
will maintain a high level of indoor air quality. A flood-recoverable enclosure design will
increase the durability of the structure, as the insulation will be able to remain after a significant
wetting event.

All the PHA homes fully comply with the 2009 International Residential Code and International
Energy Conservation Code (IECC). The mechanical ventilation systems comply with American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 62.2
(ASHRAE 2010) and the structures comply with the 130 mph Exposure B Wood Frame
Construction Manual (AFPA). Wooden piles were installed according to a geotechnical
engineer’s recommendation and all homes were elevated 1 ft above the Base Flood Elevation as
determined by Federal Emergency Management Agency flood maps.
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2 New Construction Measures

2.1 Energy Efficiency Packages

The primary goal of this project was to develop and implement an energy efficiency package that
will improve whole-house source energy savings by at least 20% over the B10 Benchmark.
Other goals were to improve the durability and sustainability of the homes and to achieve these
objectives with the most positive possible cost/benefit ratio. This research project will endeavor

to serve as a technology pathway model for the new construction market in New Orleans.

2.1.1 Phase V Specifications

The Phase V enclosure design is summarized in Table 2. An example floor plan, called the 2A,

can be found in Appendix G. The dimensions and areas of each plan and the building
specifications can be found in Appendix B.

Table 2. Phase V Enclosure Specifications

Enclosure Specifications
Ceiling
Description Light color asphalt shingles. on raf‘Fer roof—
unvented cathedralized attic
R-30 low density 0.5 Ib/ft’ open cell spray foam (ocSPF) (8.5 in.)
Insulation on underside of roof
FlameSeal intumescent coating installed on foam for ignition barrier
Walls
Description Steel structurally insulated panels (SIPs) with 4-in. expanded
polystyrene (EPS) core (Oceansafe)
Insulation R-16 (4 in. EPS core)
Foundation
Description Wood pile foundation—vente?d crawlspace with
borate-treated 14-in. TJIs
Insulation R-13 high-density 2.0 }b/fﬁ ocSPF
(2 in.) in floor joist bay
Windows
Description Double-pane vinyl-framed with LoE’ spectrally selective glazing
Manufacturer Showcase windows
U-Value U=0.38
SHGC SHGC =0.23
Infiltration
Specification 2.5 in.” leakage area per 100 ft* enclosure @ 50 Pa
1 ot
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Each PHA Phase V house is elevated about 6 ft above grade on wooden piles. The crawlspace is
vented and the perimeter fenced with low-cost wood latticework that will allow floodwater to
pass through and is inexpensive to fix. A metal flashing piece is installed over each pier as a
capillary break, with a borate-treated sill plate.

Floor framing is pressure-treated borate 14-in. TJIs at 24 in. o.c. spacing and the subfloor is ¥-in.
CDX plywood. The joist bays were insulated with 2 in. of high-density 2.0 Ib/ft’ spray foam (R-
13) to the underside of the tongue-and-groove CDX subfloor.

Exterior walls are steel SIPs from a local company called Oceansafe. They consist of 4-in. EPS
(R-16) between layers of 25-gauge galvalume steel. The SIP joints were taped. Preprimed fiber
cement board was installed directly onto the steel SIPs.

The roof has R-30 low-density 0.5 Ib/ft® 0cSPF (8.5 in.) installed under the roof deck to create an
unvented cathedralized attic. Light-color hurricane-rated asphalt shingles were installed over #15
felt roofing underlayment over %-in. CDX roof sheathing. The roof sheathing has the joints
taped with butyl-based adhesive-backed flashing strips. The building code requires that
intermittently occupied spaces with exposed spray foam must have an ignition barrier. Therefore,
PHA sprayed an intumescent coating called FlameSeal over the entire open cell low-density 0.5
Ib/ft’ insulation in the unvented cathedralized attic.

The windows installed at PHA Phase V have vinyl frames and LoE® spectrally selective glazing.
The low SHGC of 0.23 reduces solar gain, resulting in a smaller rightsized heat pump and
lowered annual space conditioning energy consumption. This glazing technology has some
secondary benefits as well, such as reducing ultraviolet (UV) damage on interior floors or fading
on furniture. The glass is impact resistant, so no additional window protection is needed during
severe weather.

The air infiltration goal at PHA is commensurate with the BA infiltration goal of 2.5 in” of free
area per 100 ft of enclosure. The steel SIP walls plus the spray foam on the roof and floor
assemblies contribute much to this. The low expanding spray foam that is installed between the
window frame and the rough opening is also critical. The high-density 2.0 Ib/ft’ ccSPF is critical
in the floor assembly because the low permeability rate of the foam will resist any upward vapor
drive. It will also keep the subfloor warm and minimize condensation. PHA was careful to avoid
impermeable floor coverings and to prevent moisture from being trapped and condensing. This
will have a positive effect on the durability and the indoor air quality of the house (Lstiburek
2008, Glass 2010).

The architectural floor plans for Plan 2A are included in Appendix J.
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Unvented conditioned attic; 8'/,"
R-30 open-cell spray foam with
intumescent coating as ignition barrier

*lg" plywood sheathing

Asphalt shingles
15# roofing felt
Drip edge

L 5/g" gypsum board
Fiber cement
fascia =
2x6 sub- .
fascia / «— /2" gypsum board
Fiber cement soffit

4" steel SIP
Low VOC sealant
Hibereementsiding —— Engineered wood floor
Housewrap; wrap up inside M E)gr?] closed-cell spray
face of SIP wall . -
1 — Engineered |-joists

Metal flashing over 1x12; tape
top edge to housewrap \I I — S ——————

1x12 fiber cement trim ——————»

Cut top down /" on end away from sill Double LVL

beam for drainage

L
el L

Bevel shelf
for drainage

<+— Timber piles

Figure 1. Phase V PHA enclosure section
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Table 3 summarizes the mechanical systems used in Phase V.

Table 3. PHA Phase V Mechanical System Specifications

Mechanical Systems Specifications
Heating

Description 8.6 heating sz?:(s)gurzrefﬁgﬁa;i; gactor (HSPF)

Manufacturer and Model Bryant Legacy
Cooling (Outdoor Unit)

Description 1 o stge, all homes have 2-ton systems

Manufacturer and Model Bryant Legacy
Cooling (Indoor Unit)

Description ECM air handler with heat pump coil

Manufacturer and Model Bryant Legacy
Domestic Hot Water

Description Instantaneous electric water heater (E = 0.98)

Manufacturer and Model Rheem
Distribution
Description R-6 flex ducts in conditioned unvented cathedralized attic
Leakage 5% duct leakage to outside
Ventilation
: _ 5

Description s 10 min ont 20 min off. 50 CEM average flow

Manufacturer and Model Aprilaire 8126 VCS fan cycler
Return Pathways
Description Central return on first floor, jump ducts in bedrooms

BSC performed full room-by-room Manual J8 system sizing and duct layout calculations on each
plan. The very efficient enclosure and heating, ventilation, and air-conditioning (HVAC) system
resulted in smaller heat pumps when rightsized (BSC 2001). PHA installed a 16 SEER/8.6 HSPF
air source heat pump in all the community homes. The entire ductwork is located in the
conditioned unvented attic as this contributes substantially to the overall efficiency of the HVAC
system (BSC 2008).

BSC recommended that PHA use a central fan integrated supply (CFIS) ventilation system. This
system draws outside air via a 6-in. flex duct to the return plenum of the HVAC system (see
Figure 2). This allows outside air to be introduced into the living space whenever space
conditioning is already operating. Fan cycling will turn on the fan at a 33% duty cycle (10 min
on, 20 min off) to provide outside air during periods of no space conditioning. A 6-in.
mechanical damper is also installed on the 6-in. outside air duct. This is controlled by the fan
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cycler and will close off the outside air duct during periods of consistent space conditioning to

prevent overventilation (Rudd

2008, 2009).

Gable End Wall Wall

x’

Thermostat
Manual Damper
(to adjust flow rate)

+

Fan Cycling and
Motarized Damper

Central System
Supply Air

Cycling Control
o L Motorized Damper
2_ A TN = [ (to control open time)
=% COy ) IsR O
‘— T LW 26 I
I -y (5] 11
! Outside Air Duct
| | 5" Insulated Flex-duct
Media Filter >
Main Return Duct
|
Central Return Box : j
Return Grille I~

Gypsum Ceiling

In addition to the building enc

Figure 2. CFIS ventilation schematic

losure and mechanical system specifications described, ENERGY

STAR™ appliances and compact fluorescent lamps (CFLs) were installed in all homes to further
reduce internal loads and electricity use. Water-conserving fixtures were installed with the

following specifications:

o Toilets

e Showerheads

e Kitchen faucets

e Bathroom faucets

1.28 gpm
2.0 gpm
2.0 gpm
1.5 gpm.

PP .
it oyt

Figure 3. Phase V house under construction
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2.1.2 Phase VI Specifications

The Phase VI enclosure design is summarized in Table 4. An example floor plan, called the
Alexander, can be found in the Appendix H. Details about building plan specifications are

included in Appendix E.
Table 4. Phase VI Enclosure Specifications
Enclosure Specifications
Ceiling
Ll sl s oot
Insulation R-23 h?/brid 80/20 spra}./ foz?m (4.5 in.) on unders‘ide.o'f roof '
FlameSeal intumescent coating installed on foam for ignition barrier
Walls
Description Pressurc'e-treated borate 2 X 6 wood studs
24 in. o.c., nonadvanced framed
Insulation R-23 hybrid 80/20 spray foam (4.5 in.) in stud bay
Foundation
Description Wood pile foundation—vented cra\.zvl.space with
borate-treated 2 x 10 floor joists
Insulation R-13 high-density 2.0 Ib/ft® ccSPF (2 in.) in floor joist bay
Windows
Description Double-pane vinyl-framed with LoE’ spectrally selective glazing
Manufacturer Showcase windows
U-value U=0.38
SHGC SHGC =0.23
Infiltration
Specification 2.5 in.” leakage area per 100 ft* enclosure @ 50 Pa

Performance Test | Average test result = 1.6 in.” leakage area per 100 ft* enclosure @ 50 Pa

Each PHA Phase VI house is elevated ~6 ft above grade on wooden piles. The crawlspace is
vented and the perimeter fenced with low-cost wood latticework that will allow floodwater to
pass through and is inexpensive to fix. A metal flashing piece is installed over each pier as a
capillary break, with a borate-treated sill plate.

Floor framing is pressure-treated borate 2 % 10 studs at the traditional 19.2 in. o.c. spacing and
the subfloor is % in. CDX plywood. The architect did not upgrade to 24 in. o.c. because of the
increased cost and low availability of 7z-in. subflooring that would be needed to ensure floor
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stiffness at that joist spacing. The joist bays were insulated with 2 in. of high-density 2.0
Ib/ft*spray foam (R-13) to the underside of the tongue-and-groove CDX subfloor.

Exterior walls are 2 x 6 pressure-treated borate studs at 24 in. o.c. This “advanced framing”
design (with wider stud spacing) reduces the amount of wood used in the wall and decreases
thermal bridging (Lstiburek, Grin 2010). The stud cavity was insulated with 4.5 in. of a hybrid
80% open/20% ccSPF sprayed up against the }4-in. oriented strand board (OSB) wall sheathing.
Additional advanced framing elements such as single top plate and two stud energy corners were
not used because of structural requirements. The architect designed the floor plans to conform to
the WFCM for a 130-mph wind zone. The WFCM design document does not address many of
the upgrades that full optimum value engineering framing or advanced framing call for, such as
single top plate or two stud corners, but will allow for 2 x 6 @ 24 in. o.c. wall construction. A
house can be structurally designed to comply 100% with all the advanced framing
recommendations. However, the architect would have had to hire a licensed structural engineer
to analyze the floor plans and calculate a design that includes the full optimum value engineering
package. The extra money and time involved was not cost effective for PHA.

The 2-in. OSB served as a structural sheathing on the entire exterior wall. A woven
polyurethane housewrap was installed over the OSB in place of the recommended spun high-
density polyethylene housewrap. This was due to cost concerns; the spun housewrap was priced
three times higher than the woven housewrap. Furring strips made of cut strips of %-in.
expandable polystyrene were recommended to provide a drainage space, but the architect
deemed it unnecessary. Preprimed fiber cement board was installed directly onto the woven
housewrap.

A hybrid 80% ocSPF/20% ccSPF was used as the air and thermal barrier for the entire enclosure.
BSC highly recommends a flood-recoverable enclosure design for homes in high-risk flood

areas. A spray foam enclosure can dry after a wetting event, so the insulation need not be
removed (Lstiburek 2006).

The roof has R-23 80/20 hybrid spray foam (4.5 in.) installed under the roof deck to create an
unvented cathedralized attic. Light-color hurricane-rated asphalt shingles were installed over #30
felt roofing underlayment over %-in. CDX roof sheathing. The roof sheathing has the joints
taped with butyl-based adhesive-backed flashing strips. The building code requires that
intermittently occupied spaces with exposed spray foam have an ignition barrier. Therefore, PHA
sprayed an intumescent coating called FlameSeal over the entire hybrid foam installation in the
unvented cathedralized attic.

The windows installed at PHA Phase VI have vinyl frames and LoE’ spectrally selective glazing.
The low SHGC of 0.23 reduces solar gain, resulting in a smaller rightsized heat pump and lower
annual space conditioning energy consumption. This glazing technology also reduces UV
damage on interior floors and fading on furniture. The glass is impact resistant, so no additional
window protection is needed during severe weather.

The air infiltration goal at PHA is commensurate with the BA infiltration goal of 2.5 in.? of free
area per 100 ft” of enclosure. The spray foam installed on the entire enclosure contributes much
to this. The low expanding spray foam that is installed between the window frame and the rough
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opening is also critical. The high-density 2.0 1b/ft’ spray foam is critical in the floor assembly
because its low permeability rate will resist any upward vapor drive. It will also keep the
subfloor warm and will minimize condensation. PHA was careful to avoid impermeable floor
coverings and to prevent moisture from being trapped and condensing. This will have a positive
effect on the durability and the indoor air quality of the house (Lstiburek 2008, Glass 2010).

Table 5 summarizes the mechanical systems used in Phase VI.

Table 5. PHA Phase VI Mechanical System Specifications

Mechanical Systems Specifications
Heating
Description 8.6 HSPF air source heat pump
Manufacturer and Model Bryant Legacy
Cooling (Outdoor Unit)
Description 16 SEER—two stage, all homes have 2-ton systems
Manufacturer and Model Bryant Legacy
Cooling (Indoor Unit)
Description ECM air handler with heat pump coil
Manufacturer and Model Bryant Legacy
Domestic Hot Water
Description 50-gal 0.92 EF tank water heater in
unvented cathedralized attic
Manufacturer and Model Rheem 82MV52
Distribution
Description R-6 flex ducts in conditioned
unvented cathedralized attic
Leakage 5% duct leakage to outside
Ventilation
Description Supply-only system with Aprilaire 8126 VCS,
33% duty cycle: 10 min on; 20 min off,
50 CFM average flow
Manufacturer and Model Aprilaire 8126 VCS fan cycler
Return Pathways
Description Central return on first floor, jump ducts in bedrooms

10
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Figure 4. Phase VI PHA enclosure section
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BSC performed full room-by-room Manual J8 system sizing and duct layout calculations on each
of the three plans. The very efficient enclosure and HVAC system resulted in smaller heat pumps
when rightsized (BSC 2001). PHA installed 16 SEER/8.6 HSPF air source heat pumps in all the
community homes. The entire ductwork is located in the conditioned unvented attic as this
contributes substantially to the overall efficiency of the HVAC system (BSC 2008).

BSC recommended that PHA use a CFIS ventilation system. This system draws outside air via a
6-in. flex duct to the return plenum of the HVAC system (see Figure 5). This allows outside air
to be introduced to the living space whenever space conditioning is already operating. Fan
cycling will turn on the fan at a 33% duty cycle (10 min on, 20 min off) to provide outside air
during periods of no space conditioning. A 6-in. mechanical damper is also installed on the 6-in.
outside air duct. This is controlled by the fan cycler and will close off the outside air duct during
periods of consistent space conditioning to prevent overventilation (Rudd 2008, 2009).

Gable End Wall Wall

Cap
Manual Damper \.

(to adjust flow rate) ‘/

+

Thermostat

Fan Cycling and
Motarized Damper

Cycling Control
% - Motorized Damper
2 N |2 to control i
Central System £3 BN % = l } (to control open time)
Supply Air <_ % Q gy 8 o L]
e
b Outside Air Duct
\ | 5" Insulated Flex-duct
Media Filter s
Main Return Duct
P |
Central Return Box y j
Return Grille I~

Gypsum Ceiling

Figure 5. CFIS ventilation schematic

In addition to the building enclosure and mechanical system specifications described, ENERGY
STAR appliances and CFLs were installed in all homes to further reduce internal loads and
electricity use. Water-conserving fixtures will be installed with the following specifications:

e Toilets 1.28 gpm
e Showerheads 2.0 gpm
e Kitchen faucets 2.0 gpm
e Bathroom faucets 1.5 gpm.

12
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Figure 6. Phase VI house under construction

13



U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

3 Testing Protocol and Results

All 25 homes at Phases V and VI, including the 10 test houses, were performance tested by a
local rater to confirm that the houses meet the energy efficiency specification of the technology
package. The full commissioning process was almost finished as of the writing of this report.

BA performance testing typically includes the following measurements:

31

Blower door test to measure the house infiltration rate

Duct blaster test to measure duct leakage (both total duct leakage and duct leakage to

outside)

Outside air ventilation rate measurement

Register flow measurement (to ensure proper airflow from each supply register).

Bedroom to hallway pressure difference while door is closed (to ensure that transfer grille
or jump ducts were sized properly to prevent room pressurization when the door is

closed).

Phase V Results
Because of budgeting concerns, only 4 of the 10 Phase V homes underwent the full battery of

testing. All 10 homes had a blower door test, duct blaster test, and bedroom pressure tests as part
of the typical commissioning protocol that was adopted (Table 6).

Table 6. Phase V Blower Door and Duct Blaster Results

LG ]AQH gt [Era | etk DS pust [Ducas |
Plan | cem @ g@F 23 CFM |in’@ ig EqLA/ g@F é‘g Total (@j@F ;\g 5%

50 Pa Pa 50/vol/h | 10 Pa 4 Pa surf/100 Pa % Pa Goal
3B 635 1078 2.3 65.4 | 349 1.5 35 4.4% 10 1.3%
3A 628 1021 2.6 64.7 | 34.5 1.5 187 | 23.4% 13 1.6%
3A 617 1021 2.5 63.6 | 33.9 1.5 160 | 20.0% 12 1.5%
2A 674 891 33 69.4 | 37.1 1.9 126 | 15.8% 10 1.3%
3B 555 1078 2.0 572 | 30.5 1.3 121 15.1% 11 1.4%
2B 470 971 2.2 484 | 259 1.2 81 10.1% 10 1.3%
3B 611 1078 2.2 62.9 | 33.6 1.4 51 6.4% 10 1.3%
3A 690 1021 2.8 71.1 | 38.0 1.7 165 | 20.6% 12 1.5%
3B 525 1078 1.9 54.1 | 28.9 1.2 80 10.0% 10 1.3%
3A 450 1021 1.8 46.4 | 24.8 1.1 138 | 17.3% 15 1.9%

14
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The tested infiltration rate in all homes exceeded the BA infiltration goal of 2.5 in.” of free area
per 100 ft* of enclosure area (leak ratio). The Phase V homes tested at an average of a 1.4 leak
ratio, a 43% reduction versus the goal.

Duct blaster tests were performed on all 10 homes at Phase V. The duct leak to outside at Phase
V exceeded the BA goal of 5% of air handler flow by an average of 1.4%.

BSC recommends no less than 15% total duct leakage in these homes. This is only a
recommendation, because the ducts are in conditioned space. However, it is a strong
recommendation because a low percent of total duct leakage will ensure that the registers supply
the specified CFM to the space. Phase V had an average total duct leakage of 14.3%.

Outside air ventilation was measured at Phase V only, as measuring the outside air pressure was
not in the testing protocol for Phase VI. The negative pressures generated at the outside air duct
were 13.5-26.2 Pa at Phase V, with an average of 20.1 Pa.

Only four Phase V homes had individual supply register flows measured. This was part of
Leadership in Energy and Environmental Design (LEED) certification testing, which was
pursued on these four houses only. One of each floor plan type was chosen to be LEED certified.
Figure 7 through Figure 10 show scatter plots of the specified versus measured CFM flow rates.
Points above the red line indicate the flow was higher than the Manual J8 calculation. The 300+
CFM flow is a summation of the kitchen-living-dining room flows. These were not broken down
into individual flows on the rater’s field notes. BSC recommended to the rater that he list every
register flow rather than summing a group of measured register flows in his notes.

Plan 3A - Designed vs. Actual Flow
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Figure 7. Plan 3A designed versus actual flow plot
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Plan 3B - Designed vs. Actual Flow
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Figure 8. Plan 3B designed versus actual flow plot
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Figure 9. Plan 2B designed versus actual flow plot
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Plan 2A -Designed vs. Actual Flow
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Figure 10. Plan 2A designed versus actual flow plot

Figure 8 shows that the kitchen-dining-living airflow is well below the Manual J8-specified rate.
The builder will investigate the low flow and will remediate.

The bedroom to hallway pressure difference was measured while the cooling system was at high
speed. All pressures were within the + 3 Pa difference between the bedrooms and hallway.

3.2 Phase VI Results

Because of budgeting concerns, only 4 of the 15 homes at Phase VI underwent the full battery of
testing. All 15 homes had a blower door test, duct blaster test, and bedroom pressure tests as part
of the typical commissioning protocol that was adopted.

The tested infiltration rate in all homes exceeded the BA infiltration goal of 2.5 in.” of free area
per 100 ft* of enclosure area (leak ratio). The Phase VI homes tested at an average of a 1.6 leak
ratio, a 35% reduction.

Duct blaster tests were performed on all 15 homes in Phase VI. The duct leak to outside at Phase
VI exceeded the BA goal of 5% of air handler flow with an average of 1.7%. Phase VI had an
average total duct leakage of 16.1%.

Table 7 lists the blower door and duct blaster results for each house at Phase VI. Phase VI homes
tested on average 7% less airtight compared to Phase V. This may be due to the increased
airtightness of the steel SIPs versus spray foam in a traditionally framed wall assembly. The SIP
walls, with properly sealed joints, form a more continuous air barrier than do framed member-
foam connections every 24 in. o.c. as is the case with the Phase VI homes.
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Table 7. Phase VI Blower Door and Duct Blaster Results
M M Leak Duct25 Duct Duct25 Duct
plan soieasmd gﬂgoa. ACH S0 EqZLA EfA Ratio Total Leak Out Leak
Alexander 660 1107 2.4 68.0 36.3 1.5 43 5.4% 10 1.3%
Alexander 748 1107 2.7 77.0 41.1 1.7 55 6.9% 10 1.3%
Alexander 677 1107 2.5 69.7 37.2 1.5 40 5.0% 10 1.3%
Alexander 701 1107 2.6 72.2 38.6 1.6 161 20.1% 10 1.3%
Alexander 650 1107 2.4 67.0 35.8 1.5 103 12.9% 29 3.6%
Cynthia 799 1089 3.1 82.3 43.9 1.8 178 22.3% 15 1.9%
Cynthia 668 1089 2.6 68.8 36.7 1.5 173 21.6% 12 1.5%
Cynthia 703 1089 2.7 72.4 38.7 1.6 171 21.4% 35 4.4%
Cynthia 776 1089 3.0 79.9 42.7 1.8 132 16.5% 11 1.4%
Helen 594 961 2.8 61.2 32.7 1.5 197 24.6% 11 1.4%
Helen 716 961 3.4 73.7 394 1.9 142 17.8% 11 1.4%
Rose 619 1024 2.4 63.8 34.0 1.5 101 12.6% 10 1.3%
Rose 752 1024 3.0 77.5 41.4 1.8 122 15.3% 10 1.3%
Rose 550 1024 2.2 56.7 30.3 1.3 121 15.1% 10 1.3%
Rose 683 1024 2.7 70.3 37.6 1.7 189 23.6% 15 1.9%
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Only four of the Phase VI homes had individual supply register flows measured. This was part of
LEED certification testing, which was pursued on these four houses only. One of each floor plan
type was chosen to be LEED certified. Figures 11-14 show the specified versus measured flow
rates. Points above the red line indicate that the flow was higher than the Manual J8 calculation.
The measured flows are in a much wider range of the specified flows versus the Phase V
measurements. The HVAC contractor had not yet balanced the system. The flows will be
rechecked once the flows have been balanced.
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Measured Flow (CFM)

Alexander - Designed vs Actual Flow
200

175

150

125

100 /

75 <

®
0 / . .

25

Designed Flow (CFM)

Figure 11. Alexander plan designed versus actual flow plot
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Figure 12. Rose plan designed versus actual flow plot
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Cynthia - Designed vs Actual Flow
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Figure 13. Cynthia plan designed versus actual flow plot
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Figure 14. Helen plan designed versus actual flow plot

The bedroom to hallway pressure difference was measured while the cooling system was at high
speed. All pressures were within the + 3 Pa difference between the bedrooms and hallway.

3.3 Discussion

The blower door test results indicate a slight difference between the two Phases at PHA. The
Phase V homes tested at an average 1.4 leak ratio, a 43% reduction. The Phase VI homes tested
at an average 1.6 leak ratio, a 38% reduction. The tighter enclosure at Phase V may be attributed
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to the SIP wall construction, as the rest of the enclosure construction was equivalent from an air
sealing standpoint.

Duct blaster tests were performed on all 25 homes in Phases V and VI. The duct leak to outside
at Phase V exceeded the BA goal of 5% of air handler flow with an average of 1.4%, and Phase
VI tested at an average of 1.7%. The slightly lower percent leak at Phase V may be attributed to
the marginally tighter enclosure.

Outside airflow measurements are available for Phase V only, as the rater did not measure the
outside airflow at Phase VI, so no comparison is available. However, the homes at Phase V are
being supplied at least 50 CFM of outside air during ventilation operation.
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4 Modeling of Upgrade Options

4.1 Cost Effectiveness of the Retrofit Measures (BEopt)

The cost effectiveness analysis of the new construction measures considered for these projects
was performed with BEopt, the BA performance analysis tool that features options for retrofit
projects. This tool includes an optimization capability that uses user-supplied cost data and
energy use information for a specified set of energy-saving measures to determine combinations
of measures that are optimally (or near optimally) cost effective. On a graph that plots the
average source energy savings per year against the annualized energy related costs, the optimal
packages form the lower bound of the plotted data points. BEopt uses a sequential searching
technique so option combinations are limited. The proposed design upgrades are compared in
BEopt to the BA B10 Benchmark using the NREL Building America House Simulation
Protocols (NREL 2010).

4.1.1 Phase V

Figure 15 illustrates the comparison between the existing conditions and the post-retrofit
upgrades based on the average source energy use. The modeled energy savings are predicted to
reach 35% and the energy-efficient upgrades to this floor plan will result in 50 MBtu/yr less.
Figure 15 through Figure 17 show the outputs from BEopt. More details on the energy analysis
for Phase V can be found in Appendix C.

150

126.0 i
1424 Adj Hot Water (E)
. 1204 B Heating (E)
%"
@ 929 B cooling (E)
= a0
E HVALC Fan/Pump (E}
&
E 60 122 Lights (E}
L 9.0
i B Ly Appl (E)
2
0 30 B vent Fan (£)
B wmisc. (E)
0 T
BAB Selected

Figure 15. BEopt output graph for Phase V
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Figure 16. Cost optimization output for Phase V

Figure 17 shows the optimization results from BEopt. The selected point is closest to the
prototype specifications.
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Figure 17. Cost optimization output with selected specifications indicated

The chosen design does not reflect the most cost-effective set of specifications according to
BEopt. This is due to the selection of the steel SIP walls and spray foam at the roof and floor,
compared to traditional cavity insulation products (e.g., cellulose or fiberglass). Although the
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selected enclosure assemblies are more expensive, these elements result in homes that will not
require insulation to be removed should a flood wet the building.

4.1.1.1 Cost Analysis

The most expensive energy efficiency improvement at Phase V was the upgrade to steel SIPs,
which cost $5,725 per house. The SIP walls and spray foam roof and floor will have a beneficial
impact on energy use and will improve the overall durability of the structure. The enclosure
system will be flood recoverable, such that the cavity insulation will need to dry only in case of a
flood. This will save significant repair costs in the event of a storm. Table 8 shows a breakdown
of the major upgrade cost figures.

Table 8. Phase V Cost Breakdown

BA Community Design

Additional Cost Over

the B10 Benchmark
Building Enclosure
Roof R-30 low-density OQSPF at ropf deck to create $2.983
conditioned attic
Walls R-16 Oceansafe 4-in. steel SIPs $5,725
Frame Floors R-13 2-in. high-density spray foam to $3.078

underside of subfloor

Foundation Vented crawlspace Included above
. Vinyl double-glazed with LoE’
Windows (U =0.38, SHGC = 0.23) $511
s 2 2
Infiltration 1.4 in.” leakage area per 100 ft” of enclosure Included in spray foam

(600 CFM 50)

Mechanical Systems

Heat 8.6 HSPF air source heat pump $600
Cooling 16 SEER air source heat pump $600
v e
Ducts R-6 flex runouts in upvented attic; B
no leakage to outside (< 5%)
Dehumidification No supplemental dehumidification —
Supply-only system with Aprilaire 8126 VCS,
Ventilation 33% duty cycle: 10 min on; 20 min off, $500
50 CFM average flow
Return Pathways Jump ducts at bedrooms $250
Appliances, Lighting, MELs

Lighting ENERGY STAR lighting $250
Appliances ENERGY STAR appliances $500
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The average total cost per home for the BA hot-humid technology package at Phase V is
$16,427. The HVAC system was downsized by 2 tons, resulting in a $1000 cost savings and a
net total of $15,427 per house. The average annual utility bill savings are about $318/year
(assuming $0.11/kWh). This results in a payback period of about 51 years.

Phase V will have select homes outfitted with a 3.36-kW photovoltaic (PV) system. The net cost
is $5,200, including materials and labor. This includes federal and state rebates.

The approximate total cost of conditioned floor area was $164/ft’.

4.1.2 Phase VI

Figure 18 illustrates the comparison between the existing conditions and the post-retrofit
upgrades based on the average source energy use. The modeled energy savings are predicted to
reach 31% and the energy efficient upgrades to this floor plan will result in 49 MBtu less per
year. Figure 18 shows BEopt outputs and a comparison between the B10 benchmark and the
prototype broken down into components. More details on the energy analysis for Phase V can be
found in Appendix F.
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Figure 18. BEopt output graph for Phase VI

Figure 19 shows the optimization results from BEopt. The selected point is closest to the
prototype specifications.
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Figure 19. Cost optimization output for Phase VI

Figure 20 shows the annualized energy graph with the actual prototype specifications graphed
with the cost optimization curve.
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Figure 20. Cost optimization output with selected specifications indicated

The chosen design does not reflect the most cost-effective set of specifications according to
BEopt. This is due to the selection of spray foam at the roof, walls, and floor, compared to
traditional cavity insulation products that were considered in the BEopt analysis (e.g., cellulose
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or fiberglass). Although the selected enclosure assemblies are more expensive, these elements
result in homes that will not require insulation to be removed should a flood wet the building.

4.1.2.1 Cost Analysis

The most expensive energy efficiency improvement at Phase VI is the upgrade to spray foam
insulation. The total costs of spray foam upgrades at the floor, walls, and roof is about $7500.
The spray foam will have a beneficial impact on energy use and will improve the overall
durability of the structure. The enclosure system will be flood recoverable, such that the cavity
insulation will need to dry only in case of a flood. This will save significant repair costs. Table 9
shows a breakdown of the major upgrade cost figures.

Table 9. Phase VI Cost Breakdown

BA Community Design

Additional Cost Over

the B10 Benchmark
Building Enclosure
Light-colored asphalt shingles on 30# felt on
%s-in. CDX with joints taped
Roof R-23 4.5-in. 80/20 spray foam at roof deck §2,500
to create conditioned attic
Wall Framing 2 X 6, 24-in. o.c. framing Included above

Wall Insulation R-23 4.5-in. 80/20 spray foam stacked framing $2,500
Frame Floors R-13 2-in. high-density spray foam to $2.500

underside of subfloor

Foundation Vented crawlspace with wooden piles Included above
. Showcase impact double glazed with LoE?
Windows (U = 0.38, SHGC = 0.23) $2.500
Infiltration 2.5 in.” leakage area per 100 ft* of envelope | Included in spray foam

Mechanical Systems

Heat Bryant Legacy 8.6 HSPF air source heat pump $500
Cooling Bryant Legacy 16 SEER air source heat pump $500
DHW Rheem 82MV52 electric tank 50 gal EF = 0.92 —
Ducts R-6 flex runouts in unvented attic or in B
floor joists; no leakage to outside (< 5%)
Dehumidification No supplemental dehumidification —
Supply-only system with Aprilaire 8126 VCS,
Ventilation 33% duty cycle: 10 min on; 20 min off, $500
50 CFM average flow
Return Pathways Transfer grilles at bedrooms $250
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The average total cost per home for the BA hot-humid technology package at Phase VI is
$12,500. The HVAC system was downsized by 2 tons, which saved $1000 and a net total of
$11,500 per house. The average annual utility bill is reduced by about $300/year (assuming
$0.11/kWh). This results in a payback period of about 38 years.

Phase VI will have select homes outfitted with a 3.36-kW PV system. The net cost is $5200,
including materials and labor. This includes federal and state rebates.

The approximate total cost of conditioned floor area was $145/ft’.
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5 Conclusions

The new construction projects discussed in this report serve as examples of successful,
affordable, high performance homes that could be built in a hot-humid climate similar to New
Orleans, Louisiana. The specifications that were recommended clearly improved energy
efficiency, durability, and indoor air quality in these homes. These strategies are BSC
recommendations but have also been influenced by cost and developer input.

These homes are predicted to save more than 30% in annual source energy versus the B10
Benchmark, as analyzed by BEopt.

BSC has the following answers to the project research questions:

e Is there a difference in infiltration rates between the two enclosure systems used at
PHA Phase V and VI? The blower door test results indicate a slight difference between
the two phases at PHA. The Phase V homes tested at an average of a 1.4 leak ratio, a 43%
reduction. The Phase VI homes tested at an average of a 1.6 leak ratio, a 38% reduction.
The tighter enclosure at Phase V may be attributed to the SIP wall construction, as the
rest of the enclosure construction was equivalent from an air sealing standpoint.

e What are the measured ventilation rates in the homes? How do the ventilation rates
compare between different project teams? Outside airflow measurements are only
available for Phase V, as the rater did not measure the outside airflow at Phase VI, so no
comparison is available. However, the homes at Phase V are being supplied at least 50
CFM of outside air during ventilation operation.

e  What are the measured individual register flows? How do they compare to the
Manual J8 design CFM flows? The measured airflow at the supply registers of the
Phase V homes are closer to the Manual J8 specification than the Phase VI. However, the
Phase VI HVAC systems had not been balanced at the time of testing. The rater may be
able to retest after the systems are balanced.

e  What is the cost benefit analysis of the technology package using confirmed cost
data and the source energy consumption simulation predictions? Construction costs
were provided by the builder. The spray foam and SIP enclosure assemblies result in
higher than normal payback periods for these homes (3851 years). However, the
investment in a “flood-recoverable” climate-specific enclosure design provides the
greatest opportunity for the homes to survive a storm without a significant remediation
investment.

Many issues could change the specifications in these homes going forward. They include cost
and budget concerns, requirements of other rating and certification programs, material
availability, and labor experience. BSC will work with the developer to make necessary changes
to the improvements while maintaining the high standard of construction that is required by the
Building America Program.
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Appendix A Project Home Again Phase VI Initial Energy
Analysis

March 17, 2011

Green Coast Enterprises

4164 Canal Street

New Orleans, LA 70119

(504) 281-4372

Attn: Zachary Lamb

Project Home Again Phase VI Energy Analysis

Mr. Lamb,

Building Science Corporation has completed analysis Project Home Again Phase VI.

The following two qualifications need to be met for a house to be certified Building America.

. 20% or more savings vs. the B10 Benchmark (similar to 50% vs. IECC 2009 code construction)
. HERS rating of 70 or less (per the DOE Builder’s Challenge certification)

The table below indicates that these qualifications are met for all four floor plans with the current specifications. The
homes were modeled with and without a proposed PV system.

Source Energy Source Energy

Floor Plan Savings vs. the Savings vs. the B10 HERS Index v\';:f::';;ﬁcv

B10 Benchmark Benchmark with without PV PV
with no PV 3.36 kW PV

Alexander 31.7% 60.2% 67 35
Rose 31.5% 60.1% 67 36
Helen 35.3% 63.8% 67 32
Cynthia 32.2% 60.4% 68 36

BSC is excited about the opportunity to work with you under the Building America program. More information on
the Building America program can be found here:

http://www]1.eere.energy.gov/buildings/building_america/about.html

Please read the report for more information. If you have any questions you can email me at
phil@buildingscience.com or call (617) 863-5271.

Sincerely,
Philip Kerrigan Jr., PE
Cec: Betsy Pettit, FAIA (Building Science Corporation)

Will Bradshaw (Green Coast Enterprises)
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Building Plan Specifications

Each of the four plans submitted are single story structures with a vented crawlspace. Table 10
shows some of the basic dimensions and areas that were calculated in a plan takeoff. Some
dimensions (such as floor area) may be different than what is listed in the drawing set. This is
because BSC measures the areas from the outside of the exterior framed walls.

Table 10. Basic Dimensions and Areas for the Phase VI Plans

Floor Plan F1(2)0r Area il;:gace V(;lume Bedrooms | Baths Gla;ing
(ft9) (f2) (ft) (Number) (Number) Ratio
Alexander | 1316 4429 16,492 3 2.0 14.3%
Rose 1316 4097 15,168 3 2.0 16.1%
Helen 1051 3845 12,687 3 2.0 15.8%
Cynthia 1305 4357 15,509 3 2.0 14.7%

Table 11 outlines the specifications for PHA Phase VI.
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Table 11. Building Energy Specifications

BA Community Design

Building Enclosure

Light-colored asphalt shingles on 30# felt on 75 CDX with joints taped

Roof R-23 4.5-in. 80/20 spray foam at roof deck to create conditioned attic
Fibercement siding on woven house wrap on %2-in. OSB 2 x 6, 24-in. o.c.
Walls Framing R-23 4.5-in. 80/20 spray foam stacked framing

Borate salt pressure-treated wood

Frame Floors

R-13 2-in. high-density spray foam to underside of subfloor

Foundation Vented crawlspace with wooden piles
Showcase impact double glazed with LoE?
Windows (U=0.38, SHGC =0.23)
Infiltration 2.5 in.? leakage area per 100 ft* of envelope
Mechanical Systems
Heat Bryant Legacy 8.6 HSPF air source heat pump
Cooling Bryant Legacy 16 SEER air source heat pump
DHW Rheem 82MV52 electric tank 50 gal EF = 0.92
R-6 flex runouts in unvented attic or in floor joists;
Ducts no leakage to outside (<5%)
Dehumidification No supplemental dehumidification
Supply-only system with Aprilaire 8126 VCS, 33% duty cycle:
Ventilation 10 min on; 20 min off, 50 CFM average flow

Return Pathways

Transfer grilles at bedrooms

Appliances, Lighting, MELs

Lighting CFL lighting package all screw base
Appliances ENERGY STAR refrigerator, dishwasher, clothes washer
Renewables
Photovoltaics 3.3-kW array (Canadian Solar CS5P-240)
Inverter PV-powered PVP3500 (95.5% efficiency)
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Appendix C  Energy Analysis
Two criteria need to be met for a house to receive BA support:

B10 Benchmark compliance. Whole-house hourly energy consumption simulations were
completed comparing the proposed energy efficiency strategies compared to the BA B10
Benchmark created by DOE. The BA Benchmark is a protocol for creating a reference house to
which the prototype house compared to in order to calculate a % savings. The BA Benchmark
specifies a home with similar dimensions versus the prototype but with IECC 2009 code
specifications. It is similar to the HERS Reference Home but does have some slight differences.
The BA compliance simulations were run using BEopt developed by NREL.

Hot-humid homes constructed in 2011 need to achieve whole-house source energy savings of
20% or higher compared to the B10 Benchmark.

Builder’s Challenge compliance: The Builders Challenge program is intended to gain
recognition for those buildings that exceed ENERGY STAR standards. More information can be
found at http://www].eere.energy.gov/buildings/challenge/. Builder’s Challenge compliance
simulations were run using Energy Gauge USA, developed by NREL.

A home requires a HERS Index of < 70 to qualify for Builder’s Challenge certification.

Table 12 shows the calculated whole-house source energy savings and HERS Index for each
floor plan at its worst case orientation. Each floor plan is also modeled with a 3.36-kW PV

system.
Table 12. Energy Analysis Results
Source Energy Source Energy HERS
Floor Plan Savings Versus the Savings Versus the HERS Index Index With
B10 Benchmark B10 Benchmark Without PV 3.36 KW PV
With No PV With 3.36 kW PV ’

Alexander 31.7% 60.2% 67 35

Rose 31.5% 60.1% 67 36

Helen 35.3% 63.8% 67 32

Cynthia 32.2% 60.4% 68 36

Figure 21 shows the whole-house source energy use broken down into components for the
Alexander plan. The other plans calculated with a very similar result.

35


http://www1.eere.energy.gov/buildings/challenge/

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

1489

5o 1645Ad)

B Hot Water (E)

1124
120 1124 (65.5) B Heating (E)

B cooling (E)
50—
HWAC Fan/Pump (E}

B0— I ! Lights (E}
B Lo Appl (E)

30— B ventFan (E)
B wisc. ()

] 1

- Initial Demgn 2-3.36 KW PV { ) Total- PV
- P

Source Energy Use (MBtu/yr)

Figure 21. Predicted component source energy use for the Alexander plan
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Appendix D Project Home Again Phase V Initial Energy
Analysis

September 29", 2010

Green Coast Enterprises
3517 Canal Street

New Orleans, LA 70119
(504) 281-4372

Attn: Reuben Teague

Initial Energy Design Review of Project Home Again Phase V- Plan 3B2BB
Mr. Teague,

Building Science Corporation has completed analysis on the Project Home Again Phase V Plan 3B2BB. The
simulations show how this floor plan can qualify for Building America support.

The following two qualifications need to be met for a house to be certified Building America.

e HERS rating of 70 or less (per the DOE Builder’s Challenge certification)
e 50% or more savings vs. the Building America Benchmark (similar to 50% vs. code construction)

The memo includes a recommended pathway for meeting both requirements through a parametric analysis of the
3B2BB floor plan.

Also included in this report is a discussion of related buildings science technologies that are recommended in low
energy homes. BSC is able to provide architectural and mechanical details for any recommended upgrades if

needed.

BSC is excited about the opportunity to work with you under the Building America program. More information
on the Building America program can be found here:

http://www 1.eere.energy.gov/buildings/building america/about.html

Please read the report for more information. If you have any questions you can email me at
phil@buildingscience.com or call (617) 863-5271.

Sincerely,

Philip Kerrigan Jr., PE

Cc: Betsy Pettit, FAIA (Building Science Corporation)
Will Bradshaw (Green Coast Enterprises)
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Appendix E  Building Plan Specifications

The PHA Phase V 3 Bedroom, 2 Bath, Option B Plan (or 3B2BB) is a single-story structure that
is built on a wooden pile foundation. Table 13 shows some of the basic dimensions and areas that
were calculated in a plan takeoff. Some dimensions (such as floor area) may be different than
what is listed in the drawing set. This is because BSC measures the areas from the outside of the

exterior framed walls.

Table 13. Basic Dimensions and Areas for Plan 3B2BB

Floor Area | Surface Area | Volume | Bedrooms Baths Glazing
(ft%) (ft%) (ft) (Number) | (Number) | Ratio
1344 4259 15,456 3 2.0 8.9%

Table 14 outlines the specifications as noted on the drawing set.

Table 14. Building Energy Specifications

As Designed

Building Enclosure

Roof

R-30 low-density ocSPF at roof deck to create conditioned attic

Walls

R-16 Oceansafe 4-in. steel SIPs

Frame Floors

R-13 2-in. high-density spray foam to underside of subfloor

Foundation Vented crawlspace
Windows Vinyl double-glazed with LoE* (U = 0.35, SHGC = 0.27)
Infiltration 1.4 in.? leakage area per 100 ft* of enclosure (600 CFM 50)
Mechanical Systems
Heat 8.6 HSPF air source heat pump
Cooling 16 SEER air source heat pump
DHW Instant electric water heater (0.98 EF assumed)
Ducts R-6 flex runouts in unvented attic; no leakage to outside (< 5%)
Dehumidification No supplemental dehumidification

Ventilation Supply-only system with Aprilaire 8126 VCS, 33% duty cycle:

10 min on, 20 min off, 50 CFM average flow

Return Pathways

Jump ducts at bedrooms

Lighting ENERGY STAR lighting
Appliances ENERGY STAR appliances
Renewables
PV 2.7-kW array
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Some assumptions in the above specifications were not on the drawings. The infiltration rate is
assumed to be around 1.4 in.? of leakage area per 100 ft* of enclosure. This is from actual blower
door results on previous homes of similar size and construction. Also, an outside air duct with
fan cycler was called out on the plans; this analysis assumed it to be an Aprilaire fan cycler. This
assumption has no impact on the energy analysis.

Also, BSC does have the capacity to model solar hot water systems. If there is a specific solar
DHW technology that is of interest to PHA, it can be added to the model.
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Energy Analysis

Baseline energy efficiency package. Whole-house hourly energy consumption parametric
simulations were completed comparing the incremental energy consumption reduction for
various energy efficiency strategies compared to the BA Benchmark Protocol created by DOE.
The BA Benchmark is a protocol for creating a reference house to which the prototype house
(the 3B2BB plan, in this case) compared to in order to calculate a % savings. The BA
Benchmark specifies a home with similar dimensions versus the prototype but with standard
code specifications. It is very similar to the HERS Reference Home but does have some slight

differences.

The simulations were run using EnergyGauge USA USRCBB v2.8.04 software developed by the
Florida Solar Energy Center (FSEC).

The energy analysis for this plan consists of a parametric simulation of the upgrades vs. the
Building America benchmark. The benchmark house is then upgraded step by step to the design
that is on the drawing set, along with some assumed specifications.

Parametric simulations. The incremental parametric changes done in the simulation
(EnergyGauge USA USRRPB v 2.804) are described in Table 15. The abbreviation IOSEU is

used to replace “incremental overall source energy use.” A negative value reflects an increase in
energy use, and a positive value a decrease.

Table 15. Plan 3B2BB Parametric Steps

Parametric | P tri Plan Plan
Run 1D et Description 3B2BB | 3B2BB
un P Total % | I0SEU
. In this step, the house plan was oriented in
0 + window S .
confisuration the worst-case scenario orientation and the
1 g window sizes were changed to match the 17.3% 17.3%
changes and
it layout of the prototype house. Overhangs
were added per the floor plans.
. . The building infiltration rate is reduced to 0 0
2 I+ air sealing a leak ratio of 2.5 (equal to 1065 CFM 50) 21.3% 4.0%
The overall duct leakage is reduced to
ZenTs 5.0% and all ductwork and mechanical
3 inside and 5% » . . o 25.4% 4.1%
leakaoe equipment is moved to inside conditioned
& space (unvented cathedralized attic).
The walls are upgraded to 4-in. o o
4 3 + steel SIPS Oceansafe steel SIPs 27.0% 1.6%
4 +R-30 The roof is converted to an unvented attic
. . . 3
5 unvente':d with ~8.§—1n. low-density 0.5 ll?/ft ocSPF 33.0% 6.0%
cathedralized (R-30) installed to the underside of the
attic roof deck.
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Parametric | P tri Plan Plan
Run ID argg:e ne Description 3B2BB | 3B2BB
un P Total % | IOSEU
5+ R-13 floor 2 in. high-density 2.0 1b/ft’ ccSPF
6 over is installed under the subfloor 33.4% 0.4%
crawlspace in the joist space
6 +U=0.35, Windows are upgraded to vinyl or
7 SHGC =0.27 fiberglass framed units with LoE’ 36.0% 2.6%
windows spectrally selective glass coating
3 7+ 16 SEER Upgraded to 16 SEER 41.9% 599
heat pump air source heat pump
9 8 + 8.6 HSPF Upgraded to 8.6 HSPF 42.79% 0.8%
heat pump air source heat pump
9+ CFIS CFIS ventilation will incur a slight
10 o efficiency drop, but it is necessary to 42.0% -0.7%
ventilation o . : .
maintain proper indoor air quality
11 Cloatis ater Upgraded to an efficient 439% | 1.8%
h electric water heater (EF = 0.92) e o0
eater
11+ 100% The lighting scheme was changed from a
12 CFLs ° 14% CFL package to a complete 100% 48.4% 4.6%
CFL package for all hardwired lights
12+ The refrigerator, clothes washer and
ENERGY dishwasher all have been upgraded to 0 0
L STAR ENERGY STAR status. This saves both SELC e
appliances electricity and water.
13+2.0 EF Water heater is retrofitted with an air 0 0
14 water heater source heat pump water heater (2.0 EF) 37.2% 8.8%
15 14 +13{/7 LS 2.7-kW PV system 724% | 19.1%

Figure 22 shows the parametric analysis results.
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Figure 22. Plan 3B2BB parametric results graph

Table 16 outlines the incremental savings for this plan. In addition to energy savings, the cooling
and heating peak loads are listed to show the impacts of individual upgrades.
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Table 16. Plan 3B2BB Parametric Results Breakdown

Parametric o % Over Incremental Annual . HERS
Description of Change Over Energy | Savings
Run ID Benchmark Benchmark Cost Index
0 Benchmark N/A N/A $2,209 N/A 139.0
1 0 + window areas and shading 17.3% 17.3% $2,033 $176
2 1 + air sealing (1.4 leak ratio) 21.3% 4.0% $1,935 $99
3 2 + duct airtightness 25.4% 4.1% $1,833 $102
4 3 + R-16 SIP walls 27.0% 1.6% $1,794 $39
5 4 + R-30 ocSPF unvented attic 33.0% 6.0% $1,646 $148
6 5 4+ /R-13 ccSPF floor 33.4% 0.4% $1,637 $9
7 6 + low-e windows (U =35, SHGC = 0.27) 36.0% 2.6% $1,574 $63
8 7 + 16 SEER windows 41.9% 5.9% $1,428 $146
9 8 + 8.6 HSPF HP 42.7% 0.8% $1,408 $19
10 9 + CFIS 42.0% —0.7% $1,425 $(17)
11 10 + 0.98 EF DHW 43.9% 1.8% $1,380 §45 72.0
12 11+ 100% CFLs 48.4% 4.6% $1,268 $112 67.0
13 12 + ENERGY STAR appliances 53.3% 4.9% $1,148 $120 67.0
Recommended Option

14 12 +2.0 EF DHW HP 57.2% 8.8% $1,051 $217 60.0
15 13 +2.7-kW PV array 72.4% 19.1% $667 $481 35.0
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Although the specifications on the plan meet both thresholds, in case one of the upgrades is not
implemented, BSC has suggested an option (the air source heat pump water heater) and has shown its
impact on energy use.

The total annual energy costs were predicted using local utility rates:
Entergy New Orleans ~80.11/kWh—total

The BSC-recommended house design saves around $1,061 annually compared to standard
practice.

A HERS calculation from Energy Gauge predicts that this plan can receive a HERS rating of 67,
or even as low as 35, if all improvements are specified.

A HERS Index of < 70 qualifies this home for DOEy’s Builder’s Challenge Program (see Figure
23). The Builders Challenge program is intended to gain recognition for those buildings that
exceed ENERGY STAR efficiency. More information can be found at
www].eere.energy.gov/buildings/challenge/.

LS. Department of Energy
EnergySmart Home Scale™

Estimated annual energy usage: Estimated average
Electric (kiWh) 7728 manthly energy bill:
Matural gag [Therme) 237 %104
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existing ] Challenge Enargy
home {70 or lower) Home
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Pty pwnd Loy Eraprpy P Bbtes £ wownw, buid I ngamerica. gov fehadlong g

Figure 23. Builders Challenge example label with predicted HERS index indicated
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A brief discussion of the various upgrades that were addressed in the Energy Analysis follows.
These recommendations impact more than energy use. They are intended to improve the
sustainability and the durability of the house as well the indoor living environment.

Insulation. The recommended building design is a very high efficiency enclosure. This includes
a fully insulated raised floor on piers with R-13 2 in. high-density 2.0 Ib/ft’ ccSPF. The walls are
constructed with steel R-16 SIPs. The SIPs are 4 in. wide and are constructed with EPS foam (R-
4/inch). The roof is designed as an unvented attic with R-30 ~8.6 in. low density 0.5 1b/ft’ open
cell spray foam insulation.

Spectrally selective windows. The specified windows are either fiberglass or vinyl framed
double glazed spectrally selective units with the next generation of low emissivity glass coatings.
One example of this next generation of Low-E coatings is the Lo-E’ from Cardinal Glass
(http://www.cardinalcorp.com/products_coated_366/366.htm) This glass coating allows
transmission of most of the visible light (unlike tinted windows), while cutting ultraviolet light
transmittance by approximately 90%. Therefore, they reduce cooling load from solar gain,
increase comfort, and reduce UV damage to furnishings. Furthermore, the coated glazing has
superior insulating properties compared to clear glass (U=0.24, SHGC=0.19).

Infiltration/air flow retarder (a.k.a. air barrier). The air barrier in this design is provided by
the high density 2.0 Ib/ft’ closed cell spray foam insulation installed in the framed wall, roof, and
floor. In addition, spray foam should be applied in areas of known air infiltration (rim/band
joists, around windows, at any mechanical/electrical penetrations). The Building America
infiltration target is 2.5 square inches of equivalent leakage area per 100 square feet of envelope
area.

Drainage plane. Drainage planes are water repellent materials (building paper, house wrap,
sheet membranes, etc) that are located behind the cladding and are designed and constructed to
drain water that passes through the cladding. They are interconnected with flashings, window
and door openings, and other penetrations of the building enclosure to provide drainage of water
to the exterior of the building. The materials that form the drainage plane overlap each other
shingle fashion or are sealed so that water drains down and out of the wall. The drainage plane is
also referred to as the “water resistant barrier” or WRB.

A more complete discussion of the topic of water management can be found in the Building
Science Press book, The Water Management Guide (http://www .buildingsciencepress.
com/books.asp?CatID=21), or in Building Science Digest 105: “Understanding Drainage Planes”
(http://www.buildingscience.com/documents/digests/bsd-105-understanding-drainage-planes). In the proposed
BSC enclosure design the drainage plane can be a housewrap, such as Tyvek. A full set of details
should be created and included in the plans to minimize risks of water damage to the building.
Examples of some of these details are below for window flashing (drainage pan at window rough
openings) are shown in Figure 24 and Figure 25). The wood frame wall with sheathing is a steel
SIPs panel in this case.
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positive drainage toward the exterior is even better forms a dam to prevent water from draining into the interior

Figure 24. Use of beveled siding at a window Figure 25. Use of a backdam at a window
flashing flashing

Air source heat pump. The use of a high efficiency air source heat pump is an important aspect
of this design. The climate is Hot-Humid, so the demand for cooing and dehumidification will be
high.

Dehumidification. Dehumidification control is important in low energy homes in this climate.
This is because the sensible load has been reduced through the building design however the
latent load is only marginally reduced (because much of the load is generated from occupant
behavior). Therefore, dehumidification control separate from cooling operation is needed to
control humidity levels year round. This can be achieved through the installation of a whole
house dehumidifier (such as an Ultra-Aire 65H). This will allow the house to be dehumidified
when there is no need for cooling.

Heat pump rightsizing. The leak-free nature of the building envelope, the high-performance
window system, and the increased levels of thermal insulation allow a considerable
simplification and reduction in size of the duct distribution system for heating and cooling. High
efficiency units do cost more than standard efficiency, but right sizing of the equipment often
helps offset some of the additional cost. After the building enclosure design is committed to,
BSC can assist in a complete HVAC system sizing and duct design following the procedures of
ACCA Manuals J, S, and D.

Duct system air sealing. Mastic or foil tape is recommended to seal all ductwork joints. The
ductwork system should be tested for tightness in the completed house with a duct blaster test, as
part of the commissioning process. The goal is a CFM 25 (cubic feet per minute at 25 Pascals
test pressure) equal to 5% of the high-speed air handler nominal flow, at 400 CFM per ton. For
instance, a 2-ton unit has a nominal 800 CFM flow, with a 40 CFM 25 goal. The requirement is
for duct leakage to the outside, not total duct leakage.

The HVAC equipment is recommended to always be located in the conditioned space. This is
done because the air handler and associated ductwork connections can be leaky parts of the
HVAC system; this move eliminates much of the leakage to the outside. In these homes, the
HVAC is recommended to be installed in the conditioned unvented cathedralized attic.
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The recommended whole-house ventilation system will be primarily a supply system with an
intermittent exhaust boost as needed (see Figure 26). For local (or spot ventilation), the kitchen,
laundry and each bathroom should have an exhaust fan that will be energized whenever the room
is in use and moisture or pollutants are being generated.

Manual Damper

(controls flow rate)

Insulation and
air barrier

= | e * T k Mumrié\ =%

Damper
Bath Bupply Return (congrols
Fan open time)

Kitchen
Range
Hood

Figure 26. Recommended HVAC design schematic

Supply Ventilation system: The recommended ventilation system is a central fan integrated
supply ventilation system; the basics are covered in the document “Central Fan Integrated
Supply Ventilation—The Basics”
(www.buildingscienceconsulting.com/resources/mechanical/fancycling/CFIS Basics.pdf) and at
http://www.fancycler.com

The system is shown in Figure 27 and Figure 28. It consists of an outside air duct connected to
the return side of the air handler; when the system runs, it draws in outside air and distributes it
throughout the house. The HVAC air distribution system provides circulation and tempering of
outside air. A low-voltage electrically operated damper should be installed to prevent excess
ventilation during peak load usage. This damper will automatically close the fresh air duct when
enough ventilation time has already occurred, even if the fan continues to run. Because
continuous running of the air handler is not recommended, a fan cycler (such as an Aprilaire
Model 8126 Ventilation Control System) is recommended to run the air handler periodically.
This fan controller will assure that the air handler will operate a minimum amount, and will close
the electrically operated damper to prevent over ventilation during long periods of space
conditioning. In addition to providing whole-house ventilation, this system also provides
intermittent thermal comfort mixing, reducing temperature and humidity variations in the house.
More information about the Aprilaire 8126 VCS fan controller and mechanical damper is
available at http://fancycler.com/products/default.htm.
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Figure 27 Aprilaire Model 8126 VCS
fan cycler controller

Figure 28. 6 in. Normally Closed 24V
motorized damper installed

The outside air duct should be set up to draw about 50 CFM at a fan cycling run time of 10 min
on/20 min off (33% duty cycle). A 6 in. outside air duct tapped at the return box should provide
enough negative pressures to reach this flow rate. See Figure 29 for a representation of the entire

HVAC system setup.
_ ——-To motorized outside air damper
" ___.To Aprilaire model 70 Gable End Wall [\
ST Living Space Control o
i 6" Outside Air Duct
Lormm= ——— Insulated Flex-duct
Aprilaire N ]
model 1750 | Mo S 1
Dehumidifer \\ 7 To thermostat
N
] i e
v Electron|c+Med|aF|Iter\ Outside Air
c I " Air Handler Unit Damper (NC)
entra ;
Main Return
Systeml <_ Duct
Supply Air

I L

To dehumidifier j
Gypsum Ceiling

from common
area

Return Grille and Filterj

Figure 29. Schematic of HVAC system setup

Bedroom passive returns: All bedrooms should have a transfer grill or jump duct that will
allow for return air to passively move to the hallway or main living area when the door is closed,
keeping the pressure differential between the room and common area less than 3 Pascal. Airflow
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to the bedrooms can be severely restricted if the doors are shut at night with no passive returns
installed.

Laundry Room Pressure Relief: The laundry room should also have a 10 in.x12 in. transfer
grille installed to provide pressure relief during dryer operation. Typical dryers exhaust 150-200
CFM: although a supply duct is making up for some of that air, when the door is closed during
dryer operation a return pathway must be present to keep the pressure within the +/- 3 Pa range.
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BUILDING INFORMATION

OWNER:
PROJECT HOME AGAIN

ARCHITECT:
JOHN C. WILLIAMS ARCHITECTS
CONTACT: SARAH HOWELL - 504.566.0888

STRUCTURAL ENGINEER:
CALI & LAPLACE ENGINEERS

GENERAL CONTRACTOR:

C&G CONSTRUCTION

CONTACT: CJ MINOR - 504.464.1800
BUILDLING ADDRESS:

6226 EADS STREET

NEW ORLEANS, LA 70122

ZONING CLASSIFICATION: RD-2

LOT SIZE: 5497 SF

PROJECT DESCRIPTION: NEW CONSTRUCTION OF A SINGLE-FAMILY HOUSE

LIVING AREA: 1,083 SF
COVERED PORCH AREA: 264 SF (192 SF REAR PORCH, 72 SF FRONT PORCH)
TOTAL BUILDING AREA: 1327 SF

APPLICABLE CODES AND REGULATIONS:
INTERNATIONAL RESIDENTIAL CODE, 2009 EDITION

HERS RATING: 35
SITING OF BUILDING:

The net density of units per acre for this lot is al least 6.
This buliding is subject to Phase | or HUD environmental Review.
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ARCHITECTURAL.:

SITE/LANDSCAPING
1. Erosion control to be installed in accordance with EPA's best methods and practices and
contractor must label all storm drains.
2. Environmental resources, such as irees, must be protected.
3. Lot to be crowned for drainage.
4. The General Contractor is responsible only for sasding the lot, but additional landscaping
will be a design/bulid process by the owner and plantings will be pulled from a list of
non-invasive species, including, but not limited to:
+ Southem & Swest Bay Magnolia
Bald Cypress
Walters Vibernium
Saw & Dwarf Palmetto
Savannah Holly
Mondo Grass
Crepe Myrtle
Satsuma
. The following climate-appropriate turf may be installed:
Saint Augustine Grass
Centipede Grass
Buffalo Grass

ss s s s

BUILDING ENVELOPE / PEST MANAGEMENT

1. Owner to provide testing by a certified Energy Rater prior to occupancy. Leakage must
test to less than 0.25 CFM/sf of building enclosure area at a pressure differential of 50
Pascals between the house interior and outdoors.

2. For past management, all wall, fioor, and joint penefrations to be sealed with low VOC
caulk. Rodent- and corrosion-proof screens to be installed at large openings. Termite
treatment to be provided at ground level.

SCREENING BELOW FLOOR LEVEL

1. Treated wood lattice over treated wood frame. Lockable access panel to be provided at
rear of house. Paint color to be selected by architect.

2. Altemate: masenry screan wall on primary facade only.

FRONT STAIRS AND PORCHES

1. Front porch to be painted T&G 5/4 x 3 1/2" pressure-treated deck boards. Porch to slope
18" per foot.

2. Side and rear porches to be painted 5/4 x 6" pressure-freated deck boards with radius
edges and 1/8" gap for drainage.

3. Stair to be painted, pressure-treated wood with closed risers.

4. Handrail to be painted, pressure-treated wood.

5. Front porch columns to be 8* square structural fiberglass with square capital and base.

EXTERIOR SIDING & TRIM

1. Typical siding to be fiber-cement smooth finish, integral color lap-siding, 5° exposure.
Color to be selected by architect.

2. Siding on gable ends to be either fiber cement shingle or fiber cement panel with batten
“"starburst” overlay (per plans).

3. Fiber-cement frim (including soffit and fascia), smooth finish, integral color, size per plans.

Color to be selected by architect.
4. Fiber-cement ceiling at porches.
5. Exposed beams to be wrapped in fiber-cement.

INSULATION

Closed-cell spray foam insulation at floor, R13.

Open-cell spray foam insulation at roof, R30.

Qoeansafe 4" Steel SIP walls, insulation value R16 (R4 per inch).

WINDOWS

1. Windows to be vinyl, single hung windows with low E glass (SHGC 0.28); ENERGY
STAR rated for Region 1.

2. Windows to be impaci-resistant to meet either the Miami Dade County PA 201, 202, and
203 requirements or the ASTM E 1888 and ASTM E 1996 (Missile Level C-81b)
requirements.

3. Windows to match window types shown in elevations as closely as possible within the

m Window smw:_ju to be installed at head of windows. Steel track wni,:nni sill rough
opening fo be sloped per plans.

7. Window blinds to be purchased and installed by contractor.

8. All sleeping areas to have at least one window that meets egress requirements of IRC
2009 - 5.7 5f open area,

DOORS

1. Exterior front door to be insulated fiberglass or solid wood door with transom. Match door
type indicated in plans as closely as possible within the budget.

2. Exterior rear or side doars to be single-lite doors with transems.

3. Interior passage and privacy doors to be hollow-core, masonite, four-panel doors.

4. Double closet doors to be swing with ball catch or sliding (per scheduls).

5. Attic pull-down stair will be located in master bedroom and accessed by hook and pole,
not string.

ARCHITECTURAL (continued):

FLOORING

1. Wet area flooring: 12x12 tile over fiber cement backer board with sealed grout.

2. Al other areas: engineered wood flooring (5 1/4" board width, 1/2" depth) over plywood
subfloor.

3. Wood flooring must contain no added Urea-Formaldehyde.

INTERIOR WALLS

1. 1/2" gypsum board on walls; Level 3 finish. 5/8" gypsum beard on ceiling.

2. Confractor to verify that gypsum board is not contaminated.

3. Cultured marble over :iﬁ:ﬁrﬁm;.m:. gypsum board in master bathroom, fiberglass (or
sim.) enclosure over i istant gypsum board in bathroom 2.

INTERIOR TRIM
1. 5 1/4" finger-joint, painted wood base board at wood floors; profile to be selected by architect.

2.3 14" squars-edgs painted wood base board at tile floors.
3. Gypsum board return at head and jambs of windows with painted wood stool and apron.
4, 3 1/4" painted wood casing at interior doors.

5. Attic access stair opening to be casad with 2 1/4" painted wood casing.

CABINETRY

1. Cabinetry to be solid wood construction

2. Cabinetry plywood to contain no added Urea-Formaldehyde.

3. Cabinets to be Shaker Style standard overlay; finish to be selected by architect.
4. Vanity cabinets to be standard 31" height.

5. Drawers should be dovetail jointed, not stapled.

6. Kitchen countertops to be 2 cm granite.

7. Lavatory counters to be cultured marble one-piece counter/lav bowl.

HARDWARE/ACCESSCRIES

1. Hardware to be selected by architect. Contractor to include allowance of $500.
2. The following plumbing accessories to be installed in each bathroom per plans: 18" or 24
towel bars, towel ring, robe hook, toilet paper holder, cabinet over toilet.

PAINTS, ADHESIVES & SEALANTS

1. All interior paints and primers will meet Green Seal limits for VOCs.

2. All adhesives and sealants used in the construction of the house to be low VOC, meeting the
standards specified in South Coast Air Quality Management District Rule 1168.

3. Al painted surfaces to recelve one coat primer, two top-coats paint.

STRUCTURAL:

GENERAL

1. All connectors exposed to exterior to be galvanized in accordance with ASTM A123 or A153.
Simpson C to be hot dip or "ZMAX"; Electro-galvanized fasteners are
not acceptable.

2. All connectors to be rated clips or fasteners. No toe-nailing of structural membars

FOUNDATION

1. Foundation designed in accordance with ASCE 7 for 130 MPH winds, exposure category B.
2. Piles to be 25' Class 5 treated timbar pilss ASTM D25, spacing per plans.

3. Pile layout based on data obtained from the City of New Orleans (stating a pile-load capacity
of 8 tons per pile) and assuming a 40 psf live load and 10 psf dead load.

4. Top of subfioor to be 12" above Base Flood Elavation.

FLOOR SYSTEM

1. 3/4" T&G OSB subfioor, glued and nailsd to Bluwood enginesrsd koists, size and spacing
per plan.

2. Pipes passing through beams to pass within the middle third of the beam span and the depth
of the beam.

WALLS
1. Exterior Walls: 4" Oceansafe Steel Structural Insulated Panels (where exterior wall is 2
plumbing 1 out with 2x6 studs).

2. Interior Walls: All interior walls are non-load bearing. Interior walls to be constructed of 2x4
Bluwood studs @ 24" o.c., 2x6s at plumbing walls (per plan).

ROOF

1. Roof framing: Building wrap over 5/8" CDX Bluwcod plywood over Bluwood truss system,
size and spacing per plans.

2. Truss manufacturer to provide shop drawings.

3. Roof trusses fo be fastened to SIP walls with Simpson H2.5a hurricane clips at each
truss-to-top plate connection.

4. Roof decking to be fastenad with 8d - 2.5" min., 3" prefemed ring shank full-head nails at 6"
o.c. on the edge and 12" o.c. in the field. 4' of ridge beam, gable end or hips,
spacing should be 3" o.c. at the edge and . in the field.

5. Roof shingles to be dimensional shingles (Owens Coming - Duration Series or similar).
Shingles must conform to ASTM D 7158G (130 mph). Fasten shingles with & nails per shingle.
6. Install galvanized metal roof flashing.

MECHANICAL.

1. Equipment to be sized in accordance with ACGA Manual J and S to ensure adequate
dehumidification.

2. AHU: Carrier indoor variable-speed air handler, 16 SEER, minimum 8.6 HSPF; Carrier
2-stage ouldoor condensing unit; Carrier toptech 3H/2C HC/HP Thermostat.

3. Fresh Alr Intake: HVAC contractor must install a 67 fresh air duct tied into retum air
plenum with electronic damper and fan cycling controller. Fresh air will, therefore, be
provided per ASHRAE 62.2-2007.

4, Ductwork: Ductwork shall be located within the thermal enclosure of the house. Al taps
and connections shall be Mastic sealed to reduce leakage to 3 CFM per 100 SF conditionsd
floor area (less than 10% of conditioned floor area when measured at 25 Pascals using duct
pressurization methods). Duct leakage will be tested by a certified Energy Rater prior to
payment of mechanical contractor.

5. Filters: Filter at return air grill to be pleated filter, MERV & minimum.

6. Balancing: Room airflows must balance within 10% of Manual J designations. Manual
balancing dampers must be installed at each takeoff.

7. Pressure balancing: Install jump ducts or transfer grills at each bedroom so that pressure
difference between rooms does not exceed +/- 3 Pascals during cooling operation.

8. Location of unit: Air Handling Unit to be in atfic or on living level (per plans), raised at
least 18" above floor. Condensing Unit to be installed at the BFE on a platform constructed
with 2x6 treated wood joists at 16 inches on center. Platform to be fastened with structural
beam with metal joist hangers or ledger strip.

PLUMBING/APPLIANCES:
1. Hot water to be provided by electric on-demand tankless water heater.
2. Clothes washer, dishwasher, and refrigerator to be ENERGY STAR rated. 18 cu ft

with icemaker for 2-bed house, 21 cu.ft.
bedroom house.
3. Install pipe to exterior with bug screen in floor behind refrigerator in case of icemaker leak.
4. Dual flush toilets to be installed in each bathroom. Average flow rate 1.3 gpf (gallons per
flush).
5. Low-flow aerators to be installed at bathroom and kitchen faucets to reduce flow to 2.0
gpm max.
6. Low-flow shower heads to be installed to reduce flow to 2.0 gpm max.
7. Hot and cold water lines to be PEX piping.
8. Install washing machine controls at 4'-4" AFF with single-throw valve for accessibility.

ELECTRICAL:

1. All interior and exterior light fixtures to be ENERGY STAR.

2. Smoke detectors to be installed in and directly outside of all sleeping areas. Smoke
detector in hallway outside of badrooms to be combination smoke and carbon monoxide
detector.

3. Daylight sensors or timers to be installed on all outside lighting including porch lighting.

VENTING:

1. All bathroom exhaust fans must be ASHRAE 62.2 compliant, ENERGY STAR labeled,
vented directly to the outdoors, connected to the light switch, and equipped with a humidistat
sensor or timer.

2. Kitchen will be equipped with power vented range hood that exhausts to the exterior.

3. Clothes dryer must vent directly to the outdoors.

4. No combustion equipment to be installed in the house.

SOLAR:

1. Photovaultaic panels to be provided by owner.

2. General Contractor's electrician to provide 3/4" EMT conduit from underside of joists with
12" stub out in atfic.

3. General Contractor to assist in coordination and supervision of panel installation.

._.m_ﬂg_._.m___umm._. MANAGEMENT:

fioor, and joint penetrations to be sealed with low VOC caulk or spray foam

with icemaker for 3

termite treatment at ground level.

m Install termite shields between sill beams and piling.

4., Utilize Bluwood treated wood for floor system in order to resist temites.
5. Install rodent- and corrosion-proof screens at large openings.

SECURITY:
1. Hard-wired security systems to be installed with sensors on all doors and windows,
motion detector, key pad, AC condenser wire, and optional monitoring.
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FINISH SCHEDULE

PLUMBING/APPLIANCE SCHEDULE

FIXTUREIFITTING

DESGRIPTION (DETAILED SPECIFICATIONS PROVIDED BY DISTRIBUTOR}

18 oo 2 | AWNING; ENERGY STAR

TOLET DUAL-FLUSH TOILET - AVG. FLOW RATE 1.3 GPF
BATHROOM SINK MAN-MADE COMBINATION COUNTERILAVATORY
VANITY FAUCET LOW-FLOW TWO-HANDLE FAUCET - 20 GPM

WINDOW TYPES

BATH 2 TUBISHOWER

ONE-PIECE T/5 ENCLOSURE

JOHN © WILLIAMS
ARCHITECTS LLC

ROOM NAME [t MM, NOTES
WCL Closer; | WOODFLOORING | 426 | SFINCLUDES UNDER CABIMETS
(INCLCLOSET) WOoDFLOORING | 228
CL cLoseT) WOODFLOGRING | 182
MASTER BATHROOM TE | D e
BATHROOM 2 TLE 38 mxmmﬂhmnwﬂﬁ" SF INCLUDES UNDER GAB.,
LAUNDRYMAIDROONM TILE 54 | SEALED GROUT;

ACTUAL ROUGH

DOOR SCHEDULE

OPENING Al

T xBE | 52K xE-10° | EXTERIOR - 6 LITE: TRANSOM ABOVE

MASTER BATH
Lepmtiiid el STEEL TUB WITH CULTURED MARBLE SURROUND
TUBISHOWER 3

Bhri iy LOW FLOW SHOWER HEAD - 2.0 GPI

KITCHEN SINK DOUBLE-BASIN SELF-RIMMING SINK
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KITCHEN FAUCET

LOW-FLOW SINGLE-CONTROL FAUCET -2.0 GPM

DISHWASHER ENERGY STAR
REFRIGERATOR EMERGY STAR - 18 CU FT. 2 BR, 21 CUFT. 38R

RANGE ELECTRIC RANGE WITH HOGD VENTED DIRECTLY TO EXTERIOR
CLOTHESWASHER | ENERGY STAR FRONT-LOADING

CLOTHES DRYER STACKABLE

WATER HEATER ELEGTRIC ON-DEMAND TANKLESS WATER HEATER

LIGHTING SCHEDULE

LOCATION

DESCRIFTICN

REAR PORCHENTRANCE | EXTERIOR SCONCE

BEDROOMS

LIVINGIDINING ROOM;

CEILING FAN WITH LIGHT KIT

COVERED REAR OR SIDE | EXTERIOR CEILING FAN (NO
PORCH LIGHT KIT)

2z FTUxea | 324560 | ETEROR - SINGLE LITE

3 Forx§8 | 324 x0T | EXTERIOR - SINGLE LITE

4+ 46 | 2489 | closer

5 Z4' 368 | 20 K6F | BECROOM

[l 4/xEF | £TxEE | GLOSET-DOUBLE SWING W BALL GATCH
7 7468 | PE 6 | BATHROOM

[ F0 08 | T REY | BEDROOM - HANDICAP AGCESSELE

[

40 xEE | £27x60 | GLOSET - DOUBLE SWING Wi BALL CATCH

I A6 | TLEE-F | BATHROOM - HANDI-CAP ACCESSBLE
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o BATHROOMS VENTILIGHT COMBINATICH

@ ] (P ————

b EXT. FRONT ENTRY EXTERIOR ENTRY PENDANT

- BATHROOMS 2LIGHT VANTTY SCONCE

3 BATHROOMS SLIGHT VANITY SCONCE

& BEDROOAS; HALLWAY | SMOKE DETECTOR
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ELECTRICAL SYMBOL LEGEND

DESCRIPTION SYMBOL | DESCRIPTION
STANDARD SWITCH @F | sumcTioN BOX

o, | ey swon < | CABLE /DATA JACK
& |oumLexrecerTacLe 4 |PHONE K
= | QUAD RECEPTACLE ey |ELECTROAL
& |croioumexrecerTaCLE g |EEcTmL
W EXTERIOR DUPLEX RECEPTACLE oy | SOLARPY INVERTER
€= | DUPLEX DEDICATED CIRCUIT

PROJECT
HOME
AGAIN

PHASE V

6226 EADS STREET
NEW ORLEANS, LOUISIANA

DRAWING TITLE:
SCHEDULES

DRAWN 8Y: sH
SCALE: NTS

JOB Na. 501038.00

DRAWING No.:

T1.2

ENERGY

U.5. DEPARTMENT OF

52




Energy Efficiency &
Renewable Energy

ENERGY

U.5. DEPARTMENT OF

f

g

ﬁ\,

mjuj -
MEXICO ST. SIDE 105’ m

T H—r
2 ﬁ

[Ty

PROJECT
HOME
AGAIN

PHASE V

/
ro
—

EADS ST.

R

FRANKLIN AVE. SIDE

7 4-7+/- ALIGN W! EXTISTING CURB CUT

347

g

6226 EADS STREET
NEW ORLEANS, LOUISIANA

53

|
EE g 1 3 azar L2 V 23
|

ROBERT E. LEE BLVD SIDE 103’ W




1-Piang!5226 EADS_1.1 and 2.0.0

in\Drawi

Energy Efficiency &

Renewable Energy

111212011 605 PM PAS01038.00 -

MEXICO ST. SIDE 105’

ouTeR spLCE JOHN € WiLLiAMS
A \ NN \ ARCHITECTS LLC

i 4 ~
;ﬁ 10 ~

INNER SPLICE ~
17 4
L1l A\

B34 BARDNTE STREST
NEV CRLEANS, LA 12

504550088 PHONE
s sen 07 Fax

2

S | F 16" 80005 BCI- Joists @ 24" 0.c, 20 M s ’ 1 ~ o0
G 16" 0.8, Rimzoard

H 2x12 #2 S.Y.P, Band Joist; Lodger; Floor Joisls @24” 0.0

J 2x8 #2 8.Y.P. Ledger; Floor Joists @ 24" 0.c.

K 2-Piy 2x12 B2 5.Y.P, Band Joisl

L 4" Concrets Slab at Stair Landing

M 66 Post an Spresd Faoings
IWNER SPUICE N
- o . N M

5
2z, £ 2z e
~ + : OCUTERSPLIGE

PROJECT
HOME
AGAIN

PHASE V

FRANKLIN AVE. SIDE
£ADS ST

o

717\ FOUNDATION PLAN
N5

—THO PIECES B D408 & Tk, SLAB UNDER.
WWF OFFEET 10 YIELD BaR \\ STARE, BROOM FMIGH

: & 7
o
urronce
MR, reoeer
i S i

5 5L BEAM FOR b Y
D Craniace : \ /
i P & THE COMPACTED

CRANJLER FILL

6226 EADS ST
NEW ORLEANS, LA

B LVL il umE\\ Gl

54

SEE SECRRDULE M
S rovencur,
400 G, v SR T rovemouT,
aTEAE
HoT PRONE 10
TR L 35 BPEGEED)
e - SUBMITTALS
Scope
PRICING
PERMIT SET
cpser
DRAWING TITLE:
NOTES:
£ 72 SILL CONNECTION DETAL 75 \ SILL CONNECTION DETAIL TUMDATIONPLAN
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2. Piles to be 25" Class § treated lmber pies ASTM D25, spacing per pians. SCALE: 4= 10
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] GENERAL
& 1. Al connectors exposed to exterior o be galvantzed in accordance with ASTM A123 or A153.
to be hot di o “ZMAX’; Electro-ge tfasteners are
f)

not accoptable.
T E D AANORAL 2. All connactors to be reted clips or fastensrs. No toe-nalling of structural members

FOUNDATION
1. Foundation designed in accondance with ASGE 7 for 130 MPH winds, exposure category B,
THE TRUAKCULARL OFEHNS FORME 5 2 Plles fo be 25' Class 5 treated timber plles ASTM D25, spacing per plans.
3. Pile. i Ciy of Haw 2 pile
f 8 fons per pile) and assuming a 40 psf live load and 10 psf dead load.
2. Top of subficor to ba 12° above Basa Flood Elevation.

FLODR SYSTEM

1.3/ T&G OSB sublicer, glusd and nafled 1o Bluwood engineered Hsists, size and spacing
per plan.

2. Pipes passing through beams to pass within the middle third of the bearn span and the depth
of the beam.
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WALLS

1 Exterior Walls: 4° Oceansafe Sleel Strustural nsuiated Panels (where axterior wall is 8
plumbing wall, furr aut wilh 2x6 siuds),

2 Interior Walks: Al intarior walls of 204
Bluwond studs (@ 24" e.c., 2065 sl plumbing walls (per pian)
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1. oo framing: Bulking wrep aver S/E" GOX Bluwood plywoo over Sluwaod russ sysiem,

size and spacing per plans. DRAWING TITLE:

2 Truss manufaclurer to provide shop drawings. TYPICAL WALL

SIMPSON ABLIS-2 COLUM BASE (MAINTAN

o ; / SO coL BACE ) ” ﬂﬁi?ﬁhiﬁiamiis&,miussznm.giﬁin_ﬁ._wu& SECTIONS & DETAILS
s 4. Roof decking to be festaned with A - 2.5° min., 3" preferred ring shank fulheed nalls at 6°

i

0.2 on the edge and 12" a.c.In the flsld_ Within ' of ridga beam, gabla end or hipe, nall RAWN BY: s
‘pacing should be 3 0.c ot the edga an 6" 0. in the fleld. SCALE:  ASNOTED
s ngiea 1o be Carming - D similar).

Shingies must conform to ASTM D 71586 (130 mph). Fastan shingles with 6 nais per shingle. 08 No. mace
6. Instal gaivaniza! metal roof flashing
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TOILET DUALFLUSH TOILET - AVG, FLOW RATE 1.3 GPF
w.e. JOHN © WILLIAMS
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ey ]
lr e MASTER @ A *
¥ & s (|| 12 DISHWASHER ENERGY STAR
o i BATH 2 | BEDROOM 2 s T
{4 [Ea] o A REFRIGERATOR ENERGY STAR - 18 CU FT. 2 BR, 21 CUFT. 388
. ¥ b
1 M‘lg n ] RANGE ELECTRIC RANGE WITH HOOD VENTED DIRECTLY TO EXTERIOR
! g ;| A )
NN NN : - NN ~ cLoTH ENERGY STAR PROJECT
£) 03 & £
S B By CLOTHES DRYER STACKATLE HOME
s i D L e S 2z s 5 e AGAIN
: WATER HEATER ELECTRIC ON-DEMAND TANKLESS WATER HEATER
i o i PHASE V

WINDOW HEAD FLooR RER - =
WOV wiom | veGHT [0 e o] NOTES : ROOM NAME o A nOTES TR
SHOLE NG, ENERGY STAR: APPLED)| - TGN e | =
A ar r 5o T e | woonruoom: | 4 | oriectunes wen ieses w3
- " SINGLE-HUNG, ENERGY STAR; APPLIED H.Lm ER mmgm
= s - e | 2 far s ex s DOOR SCHEDULE NgLoigsen) | wooprioomne | 2 o
c o 1w s 2 | AwNNG; ENERGY STAR : WOOD FLOCRING | 162 =
* |["oooR [pocA | AcTuAL | RGuGH (NCL CLoSET) 0
Mo, | TYPE | DoOR OPENING NoTES MASTER BATHROOM TILE P B T -
s exclpesTue |
1 % | 2020 | 52¢xE10 | DIEROR. 5LITE, TRANSOM ABOVE ErEp— e 2 | AL RO WS RO A [ 2]
— — » =
" 2 2 At TG F-ZE X E-10° | EXTERIOR - SINGLE LITE LAUNDRY/MUDROOM TILE 54 SEALED GROUT, D A
T 3 a1 | 30x88 | 52 xE-10" | EXTERIOR - SINGLE LITE <C LU
M 4 B ZL NGE | 28°x69° | CLOSET ol |
o L B 78 68" 240" x 6§ | BEDROOM % R
5 c | woxse | ezses | cLosET-OUBLE swiNG wiBALL CATCH o @]
7 | 8 | swsew | cwsvw | mammoom © =
A B ¢ [ B | 30rx6-8 | 32°x6 | BEDROOM - HANDI-GAP AGGESSHBLE FLOORING 1T}
WINDOW TYPES | o [averr | ewror | woser-com svmowon aron i ke et i e WD b
o 2 B 2 " subficor.
W A 0 B T xR FTREE BATHROOM - HANDI-CAP ACCESSIBLE 3. Wood flooring must contain no added U £ jahyd.
1. Windows to b vinyl, singls hung windows with low E glass (SHGC 0.29); ENERGY TERIGR W
STAR rafed for Region 1. INTERICR WALLS
2.Windows Io be impactressstant o mest aither the Miarmi Dads Caunty PA 201, 202, and : . 2" gypem board on wade; Lovel 3 i, S gypeum board on osing
wmiz.az_uﬁﬁ-io.sm ASTM E 1886 and ASTH E 1206 (Maalle Leval C-515) — 5 3. Cuftured marble ovar moure-rasisiant gypeum board In mastar bathroom, fivergiass (ar
3. Windows to match window types shown In elevalions as clossly as possbie within the sim.) hublshawer endosura over malsture-rasistant gypsum boerd in bethroom 2 2
budget. 3 011310 | CDEET
Mﬂuﬁ'_iz{niﬂiii,aals%-ﬁ. avwm Included as an allemate. : & . mx_uwwmm-n!_ i bspboard st < pofle 4 be sl - T
._ above | e cjoin, wood wood floors: loviod by arcfitest
6. Window shing Io bo installed al hewd of windaws. Steel rack ot window il rough il ] i L O o e S DRAWING TITLE:
ing 1o be s plans. o and apron :
D ke i oot { 4.3 1 pinted wood casing al ntarior doors. FLOOR PLAN &
& All eaping aress to hava st RC 5. Atlic acoess stair opaning o bs cased wilh 2 174" painted wood casing. SGHEDULES
2008 - 5.7 f open ares. e
1. Extarior ront door 1o be insulaled barglass or salid woad doar with ransom. Match doar DRAWN 8Y: SH
type indicated n plana 35 closely a8 passibia withi the Budgal, SCALE: 4= 14
3 Exterior rear or side doors 1o be single-lite doars with ransoms: JOB N, 501038.00
3 Interior passape and privacy doors o be hollow-core, masonite, four-panel doors.
4. Double closet daors tn be swing with ball catch or siiding (per schedule).
5. Attic pull-dorwn stalr wil be Incated In master bedroom and accessed by hook and pole, Tz

not string.
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REAR ELEVATION

{4 SIDE ELEVATION

NOTES:

130 MPH DIMEMSIONAL ‘SCREENING BELOW FLOOR LEVEL
\E s : 1. Treeted woad atiice over Iresled wood frame. Lockabie sccess panel to be provided af
EXTENDED PERIMETER rear of house. Paint color to be selected by architect
et DAIP EOGE FLASHING. 2 Altemate: masonry screen wall on primary facade only.
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rmpcamasre 5

FRONT STAIRS AND PORCHES - SUBMITTALS -
ANDBATTENDR 1 Front parch 1o be painied T&G 54 x 3 112" preseurs-trealed deck boards. Porch 1o slope
SN G il Saope
2. Sida snd rear porches 1o ba palntad 5/ x 6" prassure-treated deck boards with radis

¥4 FIBER CEMENT FASCIA ocges and 1,8 gap for drainage
3. Stalr 1o ba paintad, pressure-treatid woad with closed risers.
4. Handrall to be peinted, presaure-treated wood.

. Front porch columns to be B square stnuctusal fiberglass with sguara capital and base.

DRAWING TITLE:
T EXTERICR SIDING & TRIM ELEVATIONS
s W : 1. Typical siding to ba fiber-cament smooth finish, intagral color lap-siding, 5" exposure.
~L 5 Color to be selected by architact
it IEER CEMENT SARGE AAFTER 2. Siding on gabio ands to ba either Foer cament shingle or fiber coment panel with battan

" “starburst” averiay {par plans). DRAWN BY: SH
4. Fiber-camant trim (including sofit and fascia), smoath finish, integral colar, size per plans. SCALE: "= 10

e : - Fircoman oy o pores Lee:  @HTRO)

: i ing at po
D FEER CEMENT DR BOATD) 5. Exposed beams to b wrappod in fber-cement.
EAVE DETAIL (3 GABLE END DRAWING No-
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73 ENLARGED BATHROOM 2 PLAN
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RETURN AIR
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PROJECT
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{4 ™\ KITCHEN ELEVATION

/75 ™\ KITCHEN ELEVATION 2

LIVING ROOM
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NOTES:
CABINETRY

1. Cabinetry to be solid wood construction.

2. Cabinetry plywood to contain no added Urea-Formaldehyde.
3. Cabinets to be Shaker Style standard overlay; finish to be selected by architect.

4. Vanity cabinets to be standard 31" height.
5. Drawers should be dovetail jointed, not stapled.
6. Kitchen countertops to be 2 cm granite.

7. Lavatory counters to be cultured marble one-piece counter/lav bowl.

HARDWARE/ACCESSORIES

1. Hardware to be selected by architect. Contractor to include allowance of $500.
2. The following plumbing accessories to be installed in each bathroom per plans: 18" or 24"
towel bars, lowel ring, robe hook, toilet paper holder, cabinet over toilet.

777\ BATHROOM 2 ELEVATION

6226 EADS STREET
LOUISIANA

NEW ORLEANS,

DRAWING TITLE:
ENLARGED PLANS

& INTERIOR
ELEVATIONS

DRAWN BY: 8H
SCALE: 2= 140
JOB No. 501038.00
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TAG  SYMBOL LOGATION DESCRIPTION Bl
& dor B Gon & [ therr F o REAR PORCHIENTRANCE | EXTERIOR SCONCE
S = - ® JOHN © WILLIAMS
i & F2 ! ARCHITECTS LLC
o LA & o e LIMGOMAG ROOM: | o g Fan WITH LISHT KT
= U
" &
5o 5 i i 524 BARCNE STREST
b NEW GRLERNS LA Ton13
~ [o] ® 3 U CONERED REAR OR SIDE | EXTERIOR CEILING FAN (NO -
0 e s e soummmis o
§ s @ b - !
& J ol M| o KITCHEN; KALLWAY | RECESSED CAN o
w @ £
o o o 5 KITCHEN SURFACE-MOUNTED FLOURSECENT
arl L & -
( e
% D%U e U T RN & 4 P m | 2p [ ———
D = =
® m S e 24 o) BATHROOMS VENTILIGHT GOMBINATION
I B
! i Z - ] d n | @ LAGRYMITUITY ROOM: | 1 woUNTED FLOURSECENT
| [i P 1 & B EXT, FRONT ENTRY EXTERIOR ENTRY PENDANT
GFIL T d ‘
we o OO = nuwa Fibs | @ BATHROOMS 2-LIGHT VANITY SCONGE
M B = 1 PROJECT
o Filb | BATHROOMS 34IGHT VANITY SCONGE HOME
I, L=
L Py R | — LA | @ SEOROOUS, HALLWAY | SWOKE DETECTOR AGAIN
F12 B ATTIC PORCELAIN KEYLESS 1=>mm <
F13 [ EXT. FRONT & REAR MOTION-SENSORED FLOOD LIGHT
SYMBOL | DESCRIPTION SYMBOL | DESCRIPTION
i 5 <
5 |swavemmon I P —— - <C
165" 2210 19 & |ourLexrecerTAcLE 4 | PHONEJACK L B
SO w >
" @ | ouaprRecEPTACLE <= | SURPANEL o
e ELECTRICAL o
1w E.mx:»zm.m HIP END, TYP. 2 | eraoumereceraas o | | i |
o - & |exreroroumex RecePTACLE a1 | SOLARPVINVERTER nD;
e w
© | ouPLexoEDCATED CiRCUT a ANn
© -
6:12 PITCH, TYP. L, o o
O
o
NOTES L=
ELECTRICAL: L
X T Al merior and exsrior light fixtures to be ENERGY STAR. =
- 2. Smoke detectars to be mstalled in and directly outside of sl sleeping areas. Smoke
dl of monode
i detector.
3. Daylight sensors or timers to ba installad on all outside lighting including porch ighting.
SUBMITTALS
~#4— 6" OVERHANG @ GABLE END, TYP. VENTING: g
7. All athroom liant, ENERGY PRICING
wented ditsctly to the outdoors, connectsd t the ight switch, and equipped with & humidistat P
1241 sansor of timer.
2. Kitchan s v rangs hood CD SET.
3, Clothes dryer must vent direcily to the ouidoors.
4. No combustion squipment o b installed in the houss.
DRAWING TITLE:
SOLAR: ELECTRICAL PLAN
1. Photovaultaic pansls o bs provided by cwner.
N 2. Gensral Contractar & a8 BT
— 12" stubout in atic
3, Goneral Gontracior to assist in coordination and superyision of panel installalion. DRABN Y- &
524" SCALE:  1M"= 140
SECURITY: JOB No. 501036.00
. Flard- to b nstalled with doars and windows,
malion delectar, key pad, AC condenser wis, and optional monoring
DRAWING No:
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The Alexander Residence

3 Bedroom Home Designed for

Project Home Again Foundation VI
2553 Athis Street
New Orleans, Louisiana 70112

Index:

G1.1 Cover Page

G1.2 Legend and Schedules

A1.1 Site Plan and Site Details

A2.1 First Floor Plan

A2.2 First Floor Framing Plan

A2.3 Ceiling Framing Plan

A3.1 Front Elevation and Right Elevation
A3.2 Rear Elevation and Left Elevation
A4.1 Longitudinal Section and Cross Section
A5.1 Typical Wall Section

A5.2 Wall Section Axon

A6.1 Typical Framing Details

A6.2 Front Porch Column Detail

The Alexander Residence
Project Home Again Foundation VI
2553 Athis Street
New Orleans, Louisiana 70112

$1.1 Pile Plan G1.1
$2.1 Foundation Details Typical Connections and Details for this building are designed for the basic wind Page 1 of 17
§2.2 Foundation/ Site Details speed of 130 MPH in accordance with the IRC 2009 ED., the Wood Frame

E1.1 Electrical Plan Construction Manual (WFCM) 2006 ED., and the ASCE Standard ASCE/SEI 7-05. |
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General Statistics: Typical Connections and Details are for the design of this building for the basic wind speed of 130 % ﬂwmﬂ__”.me_m_.o
% ; ; p rchite: ;
MPH in accordance with IRC 2009 ED., the Wood Frame Construction Manual (WFCM) 2006 ED., Arhipirchindid]
and the ASCE Standard ASCE/SEI| 7-05. 7830 Jeannelle Place
. New Orleans, LA 70118
Number of Bedrooms: 3 7. 5048617050
Number of Bathrooms: 2 I e e et |
Number of Floors: 1 v cmligrmin 1 s by
. st
Total Enclosed Area: 1316 DOOR SCHEDULE
i " TYPE #OF UNITS | WIDTH | HEIGHT | EXTIINT | DOOR OPERATION NOTES
Total Exterior Area: 116 1 i 50 5o T Siple Sui s B AT e o
. ] 1 30 58" XT Simple S Rear e
Gross Area:1422 = A o 4 ok
3 Py 4" 53 T Simple Swing
5 2 50° 58" INT Slider
3 1 74 8" INT Pocket
—_— ¥ 1 16" 68" INT Simple Swing Structural Connectors Schedule
b Sl TOTAL # OF UNITS 4 Detail I Location | Deseription ;m.,mhmw,cwmmj /| connector Remarks
Dwg. 1 AZ.1
Lateral Strap
—_— WINDOW SCHEDULE I Beam @ [Connect Porch | Simpson Stiong | | erang Strap Tie
TYPE #OFUNITS | WIDTH SASH OPERATION NOTES foreritniall] ~soitaft e TKTMJ, Inc.
| i A 10 28" Single Hung RS 6443 Cantna Street
— 8 i Singe Fung st Hem S s
) c 2 30" Fixed Typical Wiall Simpson Strong ——
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GENERAL NOTES

1.SMOKE DETECTOR/ALARMS SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS.
: 3 THEY SHALL BE HARD WIRED AND INTERCONNECTED SO ALL ALARMS SOUND WHEN ANY ONE OF THEM IS
First Floor Electrical Plan ACTIVATED.

@ Ta=1-0"

Tl

2. GENERAL CONTRACTOR TO COORDINATE LOCATIONS OF ELEC. WATER HEATER AND AIR HANDLER.

3. PROVIDE LIGHT (F-12) OVER ATTIC ACCESS STAIRS AND PROVIDE DUPLEX OUTLET IN ATTIC ADJACENT TC AIR
HANDLER.

4. PROVIDE ARG-FAULT CIRCUIT INTERRUPTERS @ EAGH BRANCH CIRCUIT SUPPLYING QUTLETS INSTALLED IN HARET G
DWELLING UNIT BEDROOMS AND LIVING AREAS age /o
5. ALL FIXTURES AND APPLIANCES ARE ELECTRIC. P T

AND MAYHOT BE USEDWITHCUT
FERMISSICH,
ALL RIGHTS RESERVED.

77




BUILDING TECHNOLOGIES PROGRAM

buildingamerica.gov

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

DOE/G0O-102012-3693 = September 2012

Printed with a renewable-source ink on paper containing at
least 50% wastepaper, including 10% post-consumer waste.




	Contents
	List of Figures
	List of Tables
	Definitions
	Executive Summary
	1 Introduction
	1.1 Background
	1.2 Relevance to Building America Goals

	2 New Construction Measures 
	2.1 Energy Efficiency Packages

	3 Testing Protocol and Results
	3.1 Phase V Results
	3.2 Phase VI Results
	3.3 Discussion

	4 Modeling of Upgrade Options
	4.1 Cost Effectiveness of the Retrofit Measures (BEopt)

	5 Conclusions
	6 References
	Appendix A  Project Home Again Phase VI Initial Energy Analysis
	Appendix B Building Plan Specifications
	Appendix C Energy Analysis
	Appendix D Project Home Again Phase V Initial Energy Analysis
	Appendix E Building Plan Specifications
	Appendix F  Energy Analysis
	Appendix G Architectural Drawings for Plan 2A
	Appendix H Architectural Drawings for Alexander Plan 



