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Participants will be able to

Learning
Objectives:

1) evaluate and differentiate between resilience
objectives for protection of the occupant versus
protection of the asset and define criteria for
selecting between various resilience strategies

2) understand the primary methods for
implementing resilient construction

3) identify potential challenges and opportunities in
incorporating multiple third-party certifications
into a single home and strategies to mitigate
conflicts during the planning process

4) evaluate successes and lessons learned from
case studies built across the southeast.
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20K House

The 20K House is an ongoing research project to develop
small, well-designed, affordable houses that support an
industry of home building across the rural south.

The project seeks to create dignified houses that make
responsible homeownership a possibility for everyone.
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Front Porch Initiative

The Front Porch Initiative seeks to extend the impact of
Rural Studio’s applied research in housing affordability
by developing a scalable, sustainable, and resilient

process for delivering homes in under-resourced rural
communities.
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ENVELOPE ASSEMBLY
The envelope is the total enclosure of the The assembly is how all of the
house, separating inside and outside. The components of a system, such as a

COMPONENT

A component is one element of an

assembly. For example, sheathing Is a
P of a wall. Some

how the wall, are The pl t
transition across plans to create space. and order of each component affects
the assembly's performance.

Buildings are made up of components. When those components are
put together — or assembled — they create assemblies. Collectively,
those assemblies — floor, walls, and roof — create the building

While i can be d based on
performance, cost, and other such factors, it is critical to understand
how the col form the and, th the
envelope. For example, systems like insulation and air barriers must
be continuous across the planes of the home. In this Euide, we will
work from large to small scales: starting with the build
then assemblies, and finishing with components.

ing envelope,

fulfill one purpose in an assembly, while
others combine multiple functions.

~PRODUCT LINE VARITIONS

OPPOMtunities ang
context of a spegy

[
challenges tnay shoulg
i project, Ioga

zation and water
floor is closer to ground.
ling attic and crawlspace
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Assembly Variations: le"di'ﬂ"““"F""'r

Pro

» Accommedates sloped sites with ess eartimiork required,

= Physical separation from ground provides easier barrier from
termites and water infiltration o i ~ . relope.

» Provides access to plumbing pipes, etc. under floor. B i Arical, .

» Easily accommodates sloped sites with minimal earthwork.

* Minimizes foundations (efficient material use).

» Physical and visual separation from ground provides easier
barrier from termites and water infiltration.

» Provides access to plumbing pipes, etc. under fioor.
Con

Con » More difficult to create an accessible entrance,

* Must protect the underside of the floor. + Barrier between ground and building envelope is thin; easyto o

» More difficult to create an accessible entrance. damage. 3 0 pinbing : "€ difficypy A ; well as living
- Difficult to meet FORTIFIED standard. G ‘

it AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative » Technical Assistance Product Line Variations
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Ophelia’s Home

Newbern, AL

AHR Wharf Avenue

Nashville, TN

Ree’s Home

AIR Serenbe
Newbern, AL

Joanne’s Home

Faunsdale, AL

Chattahoochee Hills, GA

Variations

Front Porch Initiative » Product Line Homes

AUBURN UNIVERSITY RURAL STUDIO
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Efficiency

Wellness Community

Resilience

Wiy AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes
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Default risks are on average =2% lower
in energy-efficient homes, controlling
for other loan determinates.

RESEARCH REPORT March 2013
Home Energy Efficiency and Mortgage Risks
|I'|St|tl.lte fOI' Mal'ket Tl'anSfOI’matlon Research funded by the Institute for Market Transformation

UNC CEeNTER for COMMUNITY CAPITAL * INSTITUTE for MARKET TRANSFORMATION

{9 AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Efficiency source: Institute for Market Transformation, “Home Energy Efficiency and Mortgage Risks”
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ENERGY CONSUMPTION BY CATEGORY (kwh)

800 kWh
700 KWh
600 kWh
500 kWh
400 kWh
300 kWh :

200 kWh
100 kWh

MONTH Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
AVG TEMP 75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80°

Category 1 (Heating, Cooling & Ventilation)

800 kWh :
700 KWh :
600 kWh
500 kWh
400 kWh
300 kWho—./._.\._—————-—-’—__’_*/*——._.\.

200 kWh
100 kKWh

MONTH Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
AVG TEMP 75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80°

Category 2 (Lighting, Water Heating, & Large Appliances)

300 kWh | ./.4:
200 kwh ¢ d A\M’* =

100 kWh | §
i T T T L' i T T T T T 1
MONTH Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
AVG TEMP 75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80°

Category 3 (Plug Loads)

1700 kWh

1600 kWh

1500 kWh

1400 kWh

1300 kWh

1200 kWh

1100 kWh

1000 kWh

900 kWh

800 kWh

700 kWh

600 kWh

500 kWh

400 kWh

300 kWh

200 kWh

100 kWh

TOTAL ENERGY CONSUMPTION (kwh)

MONTH Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
AVG TEMP 75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80°

——®—— House 66 (PHIUS): actual ——@—— House 70 (code): actual

RURAL
STUDIO

AUBURN UNIVERSITY RURAL STUDIO



ENERGY CONSUMPTION BY CATEGORY (kwh) TOTAL ENERGY CONSUMPTION (kwh)

800 kWh 3 1700 kWh
700 kWh
1600 kWh
600 kWh
500 kWh i 1500 kWh
400 kWh
1400 kWh
300 kWh
200 kWh ; 1300 kWh
100 kWh
1200 kWh
I I T T “ 1 T I I T T 1
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80° 1100 kWh
Category 1 (Heating, Cooling & Ventilation
gory 1 ( g g ) o
800 kWh
700 kWh 900 kWh
600 kWh 800 KWh
500 kWh
400 KWh 700 kWh
300 kWh 600 KWh
200 kWh
100 KWh 500 kWh
I | I T “ \ T I I I I 1 400 kWh
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug TT
75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80° FLA EN THE CURVE
300 kWh
Category 2 (Lighting, Water Heating, & Large Appliances)
300 kWh 3 200 kWh
200 kWh
100 kWh
100 kWh 1
I T T T ‘ I T T T T T 1 1 1 I . 1 1 I I 1 1
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug MONTH Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80° AVG TEMP 75° 68° 53° 57° 46° 54° 60° 64° 71° 77° 76° 80°

Category 3 (Plug Loads)
——@&—— House 66 (PHIUS): actual —@—— House 70 (code): actual
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Resilience

9 AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience



National Institute of

BUILDING SC

Mitigation can result in significant
savings in terms of safety, preventing
property loss, and preventing
distruption of day-to-day life. For
example, exceeding buiding codes on
average saves $4 per $1 spent.

National Institute of Building Sciences

itit) AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience source: National Institute of Building Sciences, “Natural Hazard Mitigations Saves: 2019 Report”



Resilience is the ability of a system, entity, community,

or person to while still maintaining its

essential functions. Resilience also refers to the ability to
and effectively from catastrophe and the

capability to

Definition from Rockefeller Foundation 100 Resilient Cities

Wiy AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience



PROTECTION OF C
l

Federal, State & Municipality

Taking Shelter
from the Storm

Buildi stalling a Safe Room for Your Home

FEMA P-320 ICC 500

PROTECTION OF A
l

Private Entities
(Insurance Companies)

IBHS FORTIFIED

i) AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience



PROTECTION OF OCCUPANT
|

Federal, State & Municipality

Taking Shelter
from the Storm
Building or Installing a Safe Room for Your Home

Inchdes Design Pls

FEMA P-320, March 2021
Fifth Edition

€ reva

FEMA P-320 ICC 500

i) AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience



TORNADO ACTIVITY IN THE UNITED STATES*

Summary of Recorded EF3, EF4, and EF5 Tornadoes
Per 2,470 Square Miles (1950-2006)
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* Based on NOAA, Storm Prediction Center Statistics

W AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience Source: FEMA “Taking Shelter from the Storm: Building a Safe Room Inside Your Home”



Turner’s House

Faundsale, AL
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i) AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience Turner's House photo © Timothy Hursley




Turner’s House
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STANDARD SHOWER ACCESSIBLE SHOWER ACCESSIBLE SHOWER SAFE ROOM

¢

W AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes » Resilience Turner’s House
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Eddie’s House

Faundsale, AL

i) AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience Eddie’s House photo © Timothy Hursley
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TURNER’S HOUSE EDDIE’S HOUSE

Foundation Foundation
Elevated slab (w/in pier & beam) Slab-on-grade
Walls Walls
Doubled wood studs w/ CMU (grouted solid)
plywood & steel sheathing

Ceiling
Ceiling Concrete slab

Doubled wood joists w/
plywood & steel sheathing

i AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes > Resilience Eddie’s House
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o Rebar Foundation: The turn down and reinforcing for the safe room was placed —

before the concrete slab was poured. A guide for the rebar floated above the

slab, holding the #5 rebar in place and spaced it in every other concrete block

cell. In the turndown, a 90-degree bend inside the rebar provided uplift

resistance. The #5 rebar continued up the CMU walls. B

0 Door Frame: The safe room door was manufactured and purchased from Building ]
Specialties Company. It is very important that the safe room door frame is placed
before the safe room walls are built. This tied the door frame to the concrete block
and ensured that the door would fit and that the walls were plumb. D D DlD DlD DlD

08

|

I

0 Mortar: Mortar was placed in between the blocks. The mortar is a mixture of N
portland cement, all purpose sand and water.

0 Block: We used standard grade CMU blocks that were nominally 8"'x8"x16”.
Thankfully, Jonathan Brooks (a brick mason) helped up lay the CMU walls. This
trade requires skill and practice to get right. And it has to be right.

G Ventilation: In order to properly ventilate the safe room, we cut an opening in the
concrete block approximately 2 feet from the bottom of the wall and placed a
4" diameter PVC pipe inside. The space around the pipe was sealed with grout.
Later, we cut off the extra pipe and covered the opening with a vent plate.

o Grout: The CMU walls had to be filled solid with precision grout. To ensure the
grout fully filled the wall, we poured grout after laying five courses of block. We
repeated this process until the walls had reached the right height.

e Celing: One of the most important requirements for the FEMA tornado safe room
is that it be structurally separate from the house. The exterior walls of the house
wrap the safe room and a lower ceiling in the safe room does not interfere with
the house’s roof structure. The safe room ceiling assembly is reinforced
concrete. First, we built the formwork for the concrete ceiling by notching the top
CMU block and setting joists (treated #2 2x8s). Then, we covered the joists with

3/4" treated plywood. We cut a hole in the plywood in order to place a 3” PVC
pipe that would serve as a chase for electrical wire. A grid of #4 rebar was
placed at 16” on center and turned down 24" into the walls. Then, we built the
bounding box formwork. Lastly, we poured the concrete ceiling. After the concrete
was set, we removed the bounding box formwork but left the ceiling joists to
provide a cavity for the safe room light and as a surface to attach the drywall.

W AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes » Resilience Eddie’s House
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Idella’s House

Newbern, AL
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Idella’s House photo © Timothy Hursley




Idella’s House
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7
.
.

7
Z
2 //////////////////

MMUIMDIY

An Object that Defines Race Track Circulation Storm Shelter
Surrounding Spaces Views of Implied Expansion (Adaptability) (Adaptability)
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PROTECTION OF ASSET
l

Private Entities
(Insurance Companies)

IBHS FORTIFIED
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WIND ZONES IN THE UNITED STATES*

ZONE Il
L/

ZONE 1l

@ Great Falls
Missoula

Challise
©Boise

Chicago]

© \Des  Chicago
springfied] | ndznapols
O]

@® Grand ‘
dunction Topeka ® Y@ Kansas City/ S <
. S o, ZONEII
e cispringeld = v ,
©Nashville

| Amarilo) [ (OKhomaCity | a i A N

©@|Dallas]

glonolulu

K 4 S ) WIND ZONES OTHER
HAWAII
k ZONE II _/ a (ZONE i) |:| ZONE | CONSIDERATIONS
Hurricane-prone
I:l ZONE Il region

AMERICAN SAMOA. PUERTO - ZONE IlI If you live on or very near one of the delineation lines,
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- TORNADO

F-SCALE

»
=

‘MINOR' DAMAGE
Shinglies blowm off or
parts of a roof peeled
off, darmage 1o gutters’
fing, branches broken
off trees, shallow mated
trees toppled

<y

EF-1

I

I

I

I

| More significant roof

| damage, windows

| broken, extarior dooes
damaged or [ast, maobile

| homes overturned or

|

badly damaged

 EF-2

I

I

I

I

| Roof torn off well constructad

| homes, homes shifted off their

| foundation, mobile homes
completely destroged, large

| trees snapped or wprooted,

| cars can be tossed

. EF-3

| “CEVERE' DAMAGE

| Entire stories of well constructed

| homes ﬂ-."5'|l0!.‘£d.$|g"ll|'lﬁl'lt

| damage done to large buildings,
harmes with weak foundations

| can be Blown away, trees begin

| to lose thedr bark

EF-q4 | EF-5

Well constructed homes are
leveled, cars are thrown
signir'u.an:dis'.a nees, top

stary exterior walls of
masanry buildings
woskd Bkely collapse,

Well constriected homes are
swept away, steel-reinforced
concrate structures are III'IICIIIEII}'
darmaged, trees ane usually
dabarked and snapped.

|
|
|
| DAMAGE
I
I
I
|

RURAL
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High-Performance

Homes » Resilience

Source: Insurance Institute for Business and Home Safety (IBHS)
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Estimating the Effect of
FORTIFIED Home™ Construction

on Home Resale Value®

A survey of homes in Alabama saw a
6.8% Increase in resale value when the
home was designated as FORTIFIED.

Harris Hollans, PhD = Auburn University

Lawrence Powell, PhD - University of Alabama

Alabama Center for Insurance Information & Research

Chip Wade, PhD - University of Mississippi

Culverhouse

THE UNIVERSITY OF
College of Commerce

ALABAMA

* This research is sponsored by the Alabama Center for Insurance Information and Research (ACIIR), Culverhouse
College of Commerce, The University of Alabama, Tuscaloosa, AL 35487. Please address correspondence to
Lars.Powell@culverhouse.ua.edu. Awondo and Powell are with ACIIR, Hollans is Associate Professor of Real Estate,
Auburn University, Wade is Assistant of Finance, L of Mi il We thank the Insurance Institute
for Business and Home Safety (IBHS) for data and guidance. Any remaining errors are our own.
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Roof Protection
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CAHFH Chipola Street

Chipola Area Habitat for Humanity
Marianna, FL

4 houses (Buster, Dave, Joanne, Sylvia 2/1)
2017 FRC (2015 IRC) [Climate Zone 2]
HERS 36-40

FORTIFIED Hurricane Gold + ENERGY STAR +
FGBC Green Home

i) AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners CAHFH Chipola Street photo © Keith Isaacs




CHIPOLA AREA
HABITAT FOR
HUMANITY

Expanding Capacity | Expanding Client
to Build/Supply Base by Diversifying
Housing Home 2
$ : %
S Stock Increasing Prototypes S
. 3
(93]

Equitable Access to
High-Performance

Homes
CHIPOLA COLLEGE AUBURN UNIVERSITY
BUILDING Training Next- RURAL STUDIO
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Site Feedback Technical AssSY
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ENERGY STAR

Improve energy efficiency to lower energy
bills and increase thermal comfort.

1. High-performance windows, doors, &
insulation

2. Fully-aligned air barriers

3. Reduce thermal bridging

4. Air sealing

5. Heating & cooling equipment
6. Quality duct installation

7. Ventilation

8. Filtration

A PROGRAM OF IBHS

FORTIFIED

HOME

FORTIFIED FOR HURRICANE

Strengthen home to improve resistance to
damage from high winds and rain.

1. Roof

2. Impact protection @ windows & doors
3. Overhang & gable end bracing

4. Continuous load path

@LFGBC

FLORIDA GREEN

HOME

FGBC GREEN HOME

Address Florida-specific climactic
conditions for improved efficiency, health,
and resilience performance.

Energy performance

Water conservation

Site conditions (minimize disturbance)
Healthy materials

Local, efficient, recycled materials

ook whPE

Disaster mitigation

AUBURN UNIVERSITY RURAL STUDIO

Front Porch Initiative > Field Test Partners

CAHFH Chipola Street



SIMPSON LU @ EA 'SEALED T0 DROPPED GABLE

LOOKOUT-TO-TRUSS TRUSS, ROOF SHEATHING, &
CONNECTION-TYP () LoOKoUTS - TYP -
204 PT WD SUBFASCIA 8D
1BFCBFASCABD
24PTWDLOOKOUTS @24
SIPSON HICA @ EA 0.C.MAX- REF ATIS
CONTMTLRIGE CAP E LOOKOUTTO GALE TS FCa TRIM I
AR BARRIER @ RIDGE - OVERLAP & TP
ATTACH TO ROOF MEMBRANE - TYP 244 PT WD BLOCKING BTWN \ m
TRIM SHEATHING T OFF EDGE OF RIDGE Lookours- e H
OVER HOUSE INTERIOR TO PERVIT VAPOR COMMON ROOF TRUSS - REF ATIS H

DIFFUSION-TYP
CONT OUTSIDE FOAM CLOSURE STRIP-TO

DROPPED GABLE ROOF TRUSS -
F AT

~ __ = Tacammorpeoce.
MATCHMTLROOF PANEL PROFILE - TYP 26 BRACE BD @ 45" 0.C. NAX SINPSON LSTAT5 STRAP @ 46" — INSTALL OVER ROOF
PERPENDICULAR T GABLE END MAX- WRAP OVER BRACE MENBRANE AND
TRUSS-TYP () 808 DOWNEXT 0. STUD WALL FASTEN TO ROOF DECK
e TR INSTAGGERED

N TONENBRANE - P ()

- ROOF TRUSSOEARNG gy 4

ENERGY STAR

24 DEADIOOD" BLOCKING TO
SUPPORT GWB @ TOPS OF WALLS

RUNNING PARALLEL TO ROOF

. TRUSSES-TYP
04_|TYPICAL ROOF RIDGE SECTION 02_|TYPICAL RAKE SECTION
A30T SCALE: 12 = 17 A30T [SCALE: 1-172:= 17

26 GAMTL RIB ROOF PANELS -
FASTENING PATTERN PER MFR

I
7 1 SELF-ADHERED MEVBRANE (F)
ENERGY STAR s sy, 1 ~ ~ g [fremmsene
g BLOCKING BTHN TRUSSES @ i L S ORI X N 3
INTERIOR EDGE OF PORCH BARRIER WILL BE REQD PRE-ENGINEERED WD RASED
WALLS TO CONTAIN SPRAY FOAM

HEEL ROOF TRUSSES @2¢' 0.C.
VERIFY DESIGN W/ WFR

‘CONT INSIDE FOAM CLOSURE
STRIP - TO MATCH MTL ROOF
PANEL PROFILE - TYP.

SIMPSON HI0A OR (2) SDWC15600 @
EATRUSS-TOWALL CONNECTION (F)

WD BLOCKING
BTWN TRUSSES - TYP.

Improve energy efficiency to lower energy = o . e —
bills and increase thermal comfort. |

SIMPSON HilA @ EA TRUSS-TO-
BEAM CONNECTION (F)

134 PTD OR STANED WD BOARDS ||
W4 GAP BTWN BOARDS - TYP —_|

ROOF TRUSS xsnwwe¢ R

244 WD BLOCKING BTN TRUSSES - TYP
‘SHOOTH FCB LAP SIDING, T* EXPOSURE

12 PT WD FURRING STRIPS @ 24" 0.C.
MAX - ALIGNED W/ STUDS

304’ PLATE WASHER @ EA ALL
THREAD - TYP (F)

SHEATHING & GV/B CONT GLUED.
OR SEALED TO TOP PLATE - TYP

os
12PTWDFURRNG STRPS@ T WD BLOCKING @ GIVB JOINTS - GWB t
i i ‘ \ 2 OCMAX- ALGNEDWITH CONT GLUED ORSEALEDTO CONT AR BARRIER W SEANS T sussasonso
Ign-perrormance windows, doors e aogane- e -1 rarsonto
) ’ ’ TCH DT OF TOP PLATE TO ‘ | 154 BULONG PAPER -BLACK —_| WDBLOCKING @ SHEATHIG JOINTS - 4" EXT GRADE 0S8 SHEATHING 25.GA MTL ORI EDGE
o BLOCKNG CONT GLUED OR SEALED ot LS
@) 210PT WD BEAM \ | TOSHEATHIG - VP - e

#rows

MIN R-20 OPEN CELL FOAM INSUL
FILLING CAVITY

insulation e oo /
2. Fully-aligned air barriers —7
. Reduce thermal bridging

" - FINISH FLOOR TBD BY OWNER
Ir sealin A —
" MTL J-CHANNEL TRIM - BYND JOINT BTWN STEM WALL AND

. Heating & cooling equipment - e , (e e

. Quality duct installation
. Ventilation
. Filtration

UNDERSIDE OF SOFFITS -
v

SHEATHING & GWB CONT
‘GLUED OR SEALED TO BASE
PLATE-TYP

CONT SILL GASKET
CORAVENT V-5 SIDING
VENT BTWN FURRING
STRIPS - TYP

26 WD'STUDS @ 24" 0.C.- TYP

J4 ALL THREAD AS REQD BY G003
COUPLED TO ANCHOR BOLT (F)

3004/ PLATE WASHER @ EA
'ANCHOR BOLT - TYP (F)

148 MOF TRIM 1) HSTARTER STRP
CAULKSILL

26 GA GALV MTL TERUITE
SHELD  DRIP EDGE
FLASHING - CONT SEAL TO
STEMWALL-TYP.

Teorsingy

8 CMU STEM WALL, FILL SOLID W/
‘GROUT @ CAVITIES WI VERT REBAR;
HEADER BLOCK @ TOP COURSE

U253

54" ANCHOR BOLT POURED INTO STEM
WALL @ 48" 0.C. MAX

#5 HORIZ REBAR, GRADE 60

#5 VERT REBAR, GRADE 60 @ 48" 0.C.
MAX - ALIGN W/ ANCHOR BOLTS

N |

10°MN

B

R

AR

X
(CONT 6 MIL VAPOR BARRIER, SEAMS

‘OVERLAPPED NN 6" AND TAPED OR.
SEALED
‘GRAVEL BASE, 57 STONE, OR
COMPACTEDFILL.
‘CONTINUOUS CONG FOOTING
#5 HORIZ REBAR, GRADE 60-
MAINTAIN 3" MIN CLEAR FROMALL
SIDES OF FOOTING - TYP

03 _|PORCH SECTION 01 _|TYPICAL WALL SECTION
A301 |SCALE: 112" = 10" A301 |SCALE: 112" =107

N

0o N O O~ W

7
1 I BOTTOM OF FOOTING, J
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Air Infiltration Test: 2.05 ACH50

Permit Date/Number: 10/14/2020 / 101420-3328
Home/Unit Address: 2836 Chipola St
Marianna FL 32448
Rating Company: ES Green Co LLC
Rater Identification Number: 3651017
Rating Date: 6/23/2022

Your ENERGY STAR certified new home has been

Builder/Developer Name: Chipola Area Habitat for Humanity, |

ENERGY STAR Program/Version Number: FL v3.1

ENERGY STAR® CERTIFIED

NEW CONSTRUCTION

Zero Enevgy Reference Existing
Home Home

This Home

G203 SESHET

This value is not intended to be used for code compliance.

Standard Features of ENERGY STAR Certified New Homes and Apartments

and verified to meet

Thermal Enclosure System
A complete thermal enclosure system that includes
ive air sealing, quality-i lled
insulation, and high-performing windows to
deliver improved comfort and lower utility bills.

Air Infiltration Test: 2.05 ACH50
Primary Insulation Levels:

Ceiling: 0 Floor: 21
Wall: 21 Slab: NA
Primary Window Efficiency:

U-Value: 0.35 SHGC: 0.27

Heating, Cooling, and Ventilation
System

A high-efficiency heating, cooling and ventilation
system that is designed and installed for optimal
performance.

Total Duct Leakage:
NAN CFM25 per 100 sq.ft.  NAN CFM25 per 100 sq.ft.

Primary Heating (System Type : Fuel Type : Efficiency):
Electric Heat Pump : Electric : 14.00 HSPF

Primary Cooling (System Type : Fuel Type : Efficiency):
Central Unit : Electric : 30.50 SEER

Duct Leakage to Outdoors:

rigorous requirements for energy efficiency set by the U.S. Environmental Protection Agency (EPA), including:

Water Management System

A comprehensive water management system
to protect roofs, walls, and foundations.

Flashing, a drainage plane, and site grading to
move water from the roof to the ground and

then away from the home.
Water-resistant materials on below-grade walls and underneath

slabs to reduce the potential for water entering into the home
or building.

Management of moisture levels in building materials during
construction.

Energy-Efficient Lighting and
Appliances

Energy efficient products to help reduce utility
bills, while providing high-quality performance.

Energy Efficient Lighting: 100%
ENERGY STAR Certified Appliances and Fans:
Refrigerators: 0 Dishwashers: 1
Ceiling Fans: 3 Exhaust Fans: 1
Primary Water Heater (System Type : Fuel Type : Efficiency):
Tankless : Natural Gas : 0.82 EF

About This certificate
™ a summary of oy
afficiancy and other construction faatures that conribute 1o this
homa or apartmant eaming the ENERGY STAR, as determined
through mdependent inspection and verification pertormed by
rained professional. The Energy Rating Index or HERS index
tor this home, if reporled, is calculated in sccordance with ANSU
301, with any ed
EPA. Because the versicn of Standard 301 used to calculate this

indax may not align with the version rafaranced by code, this value
is not intanded 10 b9 used 1o demanstrate CompIANC With code,

Nota that when a home or apartment contains mutipia performanca
teveis for & particular fealure (e,, window efficiency of insulation
levels), the predominant vakie is shown. Also, homes and
‘apartments may be certified to eam the ENERGY STAR using &
sampling prolocol, whereby one home or apariment i randomly
selected from a set for representative inspections and testing. In

such cases, the features found in aach homa or apartmant
it the set are intanded to mest or axcead the values
presentad on this certificate. The actual values for your
homa or apartment may difer, but offer equivalent or
betler performance,

is was printed using o)

RESNET ID: 255528809

i) AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners CAHFH Chipola Street



THERMAL COMFORT SYSTEM DUCTED ERV SYSTEM

AC Unit (Mini Split) @ ERV supply duct
® ERV @ ERV exhaust duct

@® Dehumidifier

iiit) AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative » Field Test Partners CAHFH Chipola Street



A PROGRAM OF IBHS

FORTIFIED

HOME

FORTIFIED FOR HURRICANE

Strengthen home to improve resistance to
damage from high winds and rain.

1. Roof

2. Impact protection @ windows & doors
3. Overhang & gable end bracing

4. Continuous load path

8d COMMON RING SHANK
NAILS @ 6" 0.C. MAX WITHIN
FIELD

8d COMMON RING SHANK
NAILS @ 3" 0.C. MAX AT
EDGE

PRE-ENGINEERED ROOF
TRUSSES ATTACHED TO
DOUBLE TOP PLATE W/
HURRICANE CLIPS PER
TRUSS MANUFACTURER

WIND RESISTANCE: ROOF SHEATHING & TRUSS ATTACHMENT

2x4 PT WD GABLE

LOOKOUT @ 24" O.C.

2x4 "X" BRACING PER

TRUSS MANUFACTURER

SIMPSON H2.5A EACH

LOOKOUT

SIMPSON LSTA36 @ 24"

0.C. SPAN FROM STUD TO

TRUSS WEB VERTICALS—]

WHERE GABLE END

TRUSS VERTICALS DO

2x4 RAT RUNS PER TRUSS

MANUFACTURER

NOT ALIGN WITH STUDS
BELOW, WRAP LSTA36
OVER BOTTOM CHORD

12 |WIND RESISTANCE: TRUSS X-BRACING

2x4 RAT RUNS PER
TRUSS MFR.

COMMON ROOF
TRUSS

DROPPED GABLE
END TRUSS

244 PTWD GABLE
LOOKOUT @ 24" O.C.

SIMPSON H2.5A
EACH LOOKOUT

2x4 PT WD FASCIA
BOARD

SIMPSON LSTA36
SPAN FROM STUD TO
TRUSS WEB VERTICALS

11 |WIND RESISTANCE: GABLE END WALL

(G003 | SCALE: NOT TO SCALE

8d COMMON NAILS @
4"0.C. MAX AT JOINTS:

8d COMMON NAILS @
24" 0.C. MAX AT
BOTTOM PLATE

(G003 | SCALE: NOT TO SCALE

8d COMMON NAILS @ 10"
0.C. MAX WITHIN FIELD

MAX AT UPPER AND LOWER
TOP PLATE. STAGGER
ROWS BY 2".

10 |WIND RESISTANCE: WALL SHEATHING PANEL

8d COMMON NAILS @ 4" O.C.

EXTEND TOP PLATE
ACROSS TOP OF BEAM

SIMPSON LSTA36 AT EACH
END OF GLULAM BEAM
WRAP OVER TOP PLATES IN
"U" CONFIGURATION

S

>

09 |WIND RESISTANCE: BEAM TIE-DOWN

G003 | SCALE: NOT TO SCALE

—

N

WINDOW SILL
FRAMING AS REQ'D

%" J-BOLT CAST INTO

SLAB MAX @ 48" 0.C. MAX
&8"-12" FROM END OF

SILL PLATE WITH 3'x3"x%%"
SQUARE WASHERS

NUT WITH 3'x3'¥/;"
SQUARE WASHER

J4" ALL-THREAD COUPLED
TO J-BOLTS @ 4-0"O.C.
MAX AND WITHIN 8" OF
OPENINGS & CORNERS

SIMPSON LST18 AT
EACH HEADER STUD

08 |WIND RESISTANCE: STUD WALL LOAD PATH

(G003 |SCALE: NOT TO SCALE

G003 |SCALE: NOT TO SCALE

(G003 |SCALE: NOT TO SCALE

I AUBURN UNIVERSITY RURAL STUDIO
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ASSEMBLY ANALYSIS: FOUNDATION & FLOOR
ENERGY STAR

5/8” T&G Plywood | Housewrap
R-13 SPF Insulation ” 7/16” OSB Sheathing
|| R-19 SPF Insulation

I

Vapor Barrier Secured
EEJ J to Termite Shield

Vented Crawl Space

S O =
S S S
|
) U | R-Value
PR TR Under floor: R-13
N Wall: R-19

i) AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners CAHFH Chipola Street



ASSEMBLY ANALYSIS: FOUNDATION & FLOOR
FORTIFIED

1/2” All Thread

A i Plate Washer & Coupler

Anchor Bolt

Cells Solid Grouted at
9 Vertical Rebar

I| b
‘o7 LL ©
a P

{E AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners
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ASSEMBLY ANALYSIS: CEILING & ROOF
ENERGY STAR + FORTIFIED

Roof Truss @ 24” o.c.

5/8” CDX Plywood Roof Decking
Gable-End Bracing

R-21 SPF Insulation

5/8” GWB Ceiling
Hurricane Ties
| ,,
L 1/2” All Thread
L \\
=

R-19 SPF Insulation

Line of Air Barrier

Air Infiltration: 2.05 ACH50

i) AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners CAHFH Chipola Street
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NOLAHFH Jean Lafitte

New Orleans Area Habitat for Humanity

Jean Lafitte, LA

1 house (Sylvia 2/2)

2015 IRC w/ LA amendments [Climate Zone 2]
HERS 40

FORTIFIED Hurricane Gold + ENERGY STAR




3 Hatti
dria
McComb

LOUISIANA

Bogalusa

Amite

Zachary

Central
Opelousas Picayune
nice Hammond 5
Covington
Baton Rouge

>
L

Mandeville

Prairieville
Slidell

.
"

Gonzales

%7

Crowley Lafayetté

\

Saint Martinville
LaPlace

Abbeville New Orleans!

Waggaman.

Thibodaux

Morgan City

Houma
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ASSEMBLY ANALYSIS: FOUNDATION & FLOOR

ENERGY STAR

5/8” T&G Plywood
R-13 SPF Insulation

Housewrap
7/16” OSB Sheathing
R-20 SPF Insulation

Vapor Barrier Secured
to Termite Shield

EY AUBURN UNIVERSITY RURAL STUDIO

O

-\

~ R-Value
Under floor: R-13
Wall: R-20

Front Porch Initiative » Field Test Partners
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ASSEMBLY ANALYSIS: FOUNDATION & FLOOR
FORTIFIED

All Thread & Coupler

Anchor Tiedown System
w/ Takeup Device

3/4” Rod Securing Tie-
down System to Piling

Girder Bolted to Piling

12" @ Timber Piling

Wiy AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners NOLAHFH Jean Lafitte



ASSEMBLY ANALYSIS: CEILING & ROOF
ENERGY STAR + FORTIFIED

Roof Rafters @ 24” o.c.
5/8” 0SB Roof Decking
R-26 SPF Insulation
1/2” GWB Ceiling

Anchor Tiedown System w/
Takeup Device

R-20 SPF Insulation

Line of Air Barrier

Air Infiltration: 2.89 ACH50
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Front Porch Initiative » Field Test Partners

AOHFH Stevens Street

Auburn Opelika Habitat for Humanity

Opelika, AL

2 houses (Buster x2)

2015 IRC [Climate Zone 3]

HERS 38-40

PHIUS + ZERH + FORTIFIED Gold for High Wind

AOHFH Stevens Street
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House 68

House 66
ZERH + FORTIFIED

PHIUS + FORTIFIED

photos © Matt Hall

AOHFH Stevens Street
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PH

Passive House Institute US

PASSIVE HOUSE

Making high-performance passive building
the mainstream market standard.

1. Continuous insulation
(no thermal bridging)

. Attention to air sealing

. Window & door performance
. Active ventilation

. Energy efficient equipment

o o~ W N

. Active ventilation

A PROGRAM OF IBHS

FORTIFIED

HOME

FORTIFIED FOR HIGH WINDS

Strengthen home to improve resistance to
damage from high winds.

1. Roof
2. Gable end bracing
3. Continuous load path

ZERO

ENERGY READY HOME

ZERO ENERGY READY HOMES

Optimize efficiency, manage related risks,
and help ensure future readiness.

1. Optimize efficiency
Enclosure
Equipment
Appliances / lighting

2. Do no harm
Water protection
Ensured comfort

Indoor air quality

3. Ensure future ready
Solar ready
Forthcoming codes
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KEY ASSEMBLIES

ACTIVE SYSTEMS

CEILING & ROOF

WINDOWS & DOORS

WALLS

FOUNDATION & FLOOR

RURAL
STUDIO
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Front Porch Initiative » Field Test Partners
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ASSEMBLY COMPARISON: FOUNDATION & FLOOR

PHIUS

4” Conc Slab
Vapor Barrier
4” XPS Insulation —

Termite Shield
3” XPS Insulation

Site-Formed Conc Curb

N

|
B
L

R-Value
Underslab: R-24
Slab Edge: R-18

ZERH

4” Conc Slab

Vapor Barrier

Termite Shield
CMU Bond Beam

3/4"” Polyiso Insulation

R-Value
Underslab: R-0
Slab Edge: R-5
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ASSEMBLY COMPARISON: FOUNDATION & FLOOR

House 66 PHIUS

4” Conc Slab

Vapor Barrier

4" XPS Insulation—‘

__________ A 4 \ Termite Shield
f _\ 3” XPS Insulation

Site-Formed Conc Curb

R-Value
Underslab: R-24
Slab Edge: R-18
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ASSEMBLY COMPARISON: FOUNDATION & FLOOR

House 68 ZERH

4” Conc Slab

Vapor Barrier

____________ i \O Termite Shield
CMU Bond Beam

3/4” Polyiso Insulation

R-Value
Underslab: R-0
Slab Edge: R-5

Wi AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners AOHFH Stevens Street



ASSEMBLY COMPARISON: FOUNDATION & FLOOR

House 66 PHIUS

4” Conc Slab
Vapor Barrier ——
4” XPS Insulation —

__“_‘_._—'——_—-',f__'—‘__,‘_ . - k\ Termite Shield
: ” 3” XPS Insulation

Site-Formed Conc Curb

R-Value
Underslab: R-24
Slab Edge: R-18
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ASSEMBLY COMPARISON: FOUNDATION & FLOOR

House 68 ZERH

4” Conc Slab
Vapor Barrier ——

—_—*——:——_—;—*—f'{“ .l Termite Shield
e CMU Bond Beam

3/4” Polyiso Insulation

-

UTL s i o i
g
ol

R-Value
Underslab: R-0
Slab Edge: R-5
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ASSEMBLY COMPARISON: CEILING & ROOF

PHIUS

Roof Rafters @ 24" O.C.

7/
7

2" Closed Cell
Foam Insul

Ceiling Joists @
24" 0.C. - Beyond —

1/2” GWB

14" Blown-In Cellulose Insul
7/16” ZIP Sheathing

———— Air Sealing Line
I

Total R-Value: R-62

ZERH

2" Layers 5-1/2”
Mineral Wool
Batt Insul

5/8” GWB

Trusses @ 24" 0.C.

- Air Sealing Line
I

Total R-Value: R-46

EY AUBURN UNIVERSITY RURAL STUDIO
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ASSEMBLY COMPARISON: CEILING & ROOF

House 66 PHIUS

Roof Rafters @ 24" O.C.

14" Blown-In Cellulose Insul
7/16” ZIP Sheathing

7/
7

2" Closed Cell
Foam Insul

Ceiling Joists @
24" 0.C. - Beyond — ———— Air Sealing Line

1/2" GWB ———— !

Total R-Value: R-62

Wi AUBURN UNIVERSITY RURAL STUDIO Front Porch Initiative > Field Test Partners AOHFH Stevens Street



House 68 ZERH

Trusses @ 24" 0.C.

2” Layers 5-1/2 |
Mineral Wool |
Batt Insul —————— - Air Sealing Line

5/8" GWB ————— !

Total R-Value: R-46
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ACTIVE SYSTEMS - CONSUMPTION

AC Unit

M Erv

M water Heater

Dehumidifier

I‘--.
I/
|

Ductless Mini Split
Mitsubishi

ERV
Renew-aire

Heat Pump Water Heater
AO Smith

Dehumidifier
Ultra-Aire

RURAL
STUDIO
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COST-BENEFIT ANALYSIS: Water Heater

House 68 House 70

ZERH code
Average monthly savings $40.50
Average annual savings $486
Initial cost difference of two models $1100
Payback 2.26 years
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COST-BENEFIT ANALYSIS: Homeowner’s Insurance

Annual homeowners insurance premium: House 68* $472
Average annual premium: AOHFH $1,150
Cost difference between two premiums $678

* Generally, a FORTIFIED certification yields, on average, a 20% discount on wind premiums.

Installing an effective FORTIFIED sealed roof deck system—as well as an improved roof deck attachment and improved
edge detailing on shingle roofs—can reduce damage by reducing potential water intrusion by as much as 95%. - IBHS
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MODEL

TEST

VERIFY

MONITOR
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MODEL

&y WUFI®Passive V.3.2.0.1 CAWUFRNWUFI 2019\Models\1529 Habitat 20k FINAL CERT.mwp
File Input Options Database Help

Source energy.

Site energy

J Gl @ Scope Passive house verification v EnglishIP/Outer dimensions/PHIUS+ 2018 | Assign dats | Project
\
[ER Project] A Data Picture
5B Cases
£, Case 1: FINAL CERT - PHIUS+ 2018
12§ Localization/Climate: AUBURN-OPELIKA APT AL -
-3 Building
S-£3 PH case: Passive house: Residential Surname & Name Auburn University
it Zone 1 Locality
a Visual zed components o s
= Component 1
|7 Component 2 Street
-4 Component3
™ Component4
[C Component 5: Front Door
|~ Component 6: Back Door
- Component 7 Project West (NW) Window Name/Type Habitat 20K Passive House
[ Component 8: Project East (SE) Kitchen Window
Y f tructi 2018
B Component9: Project South (SW) Kitchen Window (Rig ikl
B Component 10: Project North (NE) Window Locality Opelika
B Component 11: Project North (NE) Window Postal code 36801
- Component 12: Project East (SE) Window t
v
B Component 13: Project East (SE) Window
f Component 14: Project South (SW) Hall Window
B Component 15: Project South (SW) Kitchen Window (Le
i e i ¥/|@ | Data stateiresuits @ [ > Calculate WUFI shading |
< > —————
Heating demand 3.61 kBtu/ftyr — [
: i 2 3 : s s 7 g
Cooling demandt 10.06 kBtu/ftdyr e — |
0 3 ® g 2 15 21 24
Heating load 5.52 Btwhr ft* :
0 1 2 3 ] 5
Cooling load: 2.62 Btuhr fi? — \
0 1 2 3 L] 5

13.42 KBtu/fttyr }
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TEST
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VERIFY

Home Energy Rating Certificate

Final Report

HERS® Index Score:

Rating Date: 2018-09-10
Registry ID: 318060912
Ekotrope ID: j2rp3yGd

Annual Savings

Your home’s HERS score is a relative
performance score. The lower the number, 8 5 5
the more energy efficient the home. To

learn more, visit www.hersindex.com

Your Home's Estimated Energy Use:

Heating

Cooling

Hot Water
Lights/Appliances
Service Charges
Generation (e.g. Solar)
Total:

<l o trerey

150

Existing 1o

Homes »
™
0

Reference

Home 100
»
p
»
60
©
0
30

This Home
»
»
Zero Energy
Home o
L — -
sl

Use [MBtu]
37

0.4

13

11.7

0.0
17.2

*Relative to an average U.S. home

Annual Cost
$99
$12
$34

$309
50
-50
$454

Home Feature Summary:

Home Type:
Conditioned Floor Area:
Number of Bedrooms:

Primary Heating System:

Primary Cooling System

Primary Water Heating

House Tightness:
Ventilation:

Duct Leakage to Outside:
Above Grade Walls:
Ceiling:

Window Type:
Foundation Walls:

Single family detached

915sq.ft.

2

Air Source Heat Pump « Electric » 12.8 HSPF
Air Source Heat Pump « Electric « 24.6 SEER
Water Heater « Electric + 3.42 Energy Factor
40 CFM50 (0.35 ACHS50)

72.0 CFM +40.0 Watts

Untested

R-31

Attic, R-61 + Radiant Barrier

U-Value: 0.18, SHGC: 0.25

N/A

Home:

Builder:
Real Life Homes

This home meets or exceeds the
criteria of the following:

Energy Star v3

Energy Star v3.1

2018 International Energy Conservation Code
2015 International Energy Conservation Code
2012 International Energy Conservation Code
2009 International Energy Conservation Code
2006 International Energy Conservation Code

Rating Completed by:
Energy Rater:Bruce Kitchell
RESNET ID:7668731

Rating Company:Airedale Energy Consultants
1464 Shadowrock Heights, Marietta, GA 30062
404-218-0905

Rating Provider:Energy Vanguard

533 W Howard, Suite E, Decatur, GA 30030
678-662-4332

B. Kelcleod

Bruce Kitchell, Certified Energy Rater
Digitally signed: 10/10/18 at 2:56 PM

Ekotrope RATER - Version:3.1.0.2024

The Home Energy Rating Standard Disclosure for this house is available from the rating provider.
T his report does not constitute any warranty or guarantee.
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& Welcome, David (Habitat Opelika ZERH 2019) Not David? Settings | Support | Log Out

¥ Local

&% HOME Weather

P8l) Ways to Save)# Report Card

Current use: 0.24 kW | $0/hr Current voltage 124v Outside Temp: 79°F Switch location v

( Share My SiteSage Window
Utility Meter Power Production Top Appliances On Now  30-Day Carbon Footprint
@ Mini-Spiit (96w) AL Avg. My CO,
1893 Ibs. 515 Ibs.
@ Microwave/Vent Hood (37w)
@ ERV(31w) w ..\
@ Unmonitored Power (25w)
@ Lighting (22w)
@ Living Room Outlets (14w)
@ Front Bedroom Outlets (12w)
@ Hall Outiets (6w)
o
v
Phanto: i
‘ 30-Day gl fuae $2 |
y
Where I've used electricity in the past 30 days: Top 12 Electricity Cost by Month
Circuits This Month 541
Click a slice or label for detail / View All Circuits
Last Month $50
1P water heater <SNtING $4 ReeBIEE, i Top 4 Users by Cost - Last 30 days
ERV $3 Back Bedroom $6 |
Front Bedroom $3 [T .
Unmonitored Po... [T .
Kitchen $1 [ .
Other Circuits $2 Living Room $7 - s
[ [ =)
i e Washer & Dryer [ - n - n - n
Mini-split /" #11 $24 1 ¥ $6
MONITOR $24 ' Mini-Split Washer &  Living Back
Dryer Room Bedroom
Outlets Outlets
“kWh @Cost
y
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AIR SEALING

2012 IRC: 7 ACH50
2018 IRC: 3 ACH50

(pre-intervention) (postintervention)

First Blower Door Test 2nd Blower Door Test Final Blower Door Test HERS
Joanne (41A) 6.3 3.7 2.9 52
Mac (41B) 7.6 3.7 3.5 51
Dave (43A) 6.3 3.9 3.3 54
Joanne (43B) 5.2 2.9 2.7 52
Average 6.35 3.55 3.1 52
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KEY TAKEAWAYS

Assess the needs, risks, and opportunities of each specific project.

What hazards are you trying to address (wind, rain, flood, fire, etc.)? How easy or difficult is it for home occupants
to access and utilize existing shared resources versus what needs to be provided in the home (eg. is there a local
community shelter resident can access during a storm event, or will residents need to shelter in place)? What
infrastructure is or is not in place for the features you plan on integrating into the home (eg. does the local energy
company offer bidirectional metering or will batteries need to store any energy produced on-site)? What policy or
financial incentives can be leveraged to increase building performance (tax credits, insurance discounts, etc.)?

Plan ahead.

Setting expectation at the outset of the project and planning accordingly is key for incorporation of multiple—
occasionally conflicting—standards in a cost- and time-efficient manner. Think through construction sequencing. How
are you going to adequately air seal around all of those FORTIFIED anchors? How do you insulate the perimeter wall
running directly behind your concrete safe room? How do you provide continuous insulation in a way that satisfies both
your PHIUS evaluator and your termite company?

Check your work along the way...and make sure the evaluator does too.

Don’t wait until closing out construction to ensure you're on track to meet performance expectations. Take advantage
of third-party inspections throughout the construction process. Is your HERS rater coming out to do an insulation
inspection? Ask them to run a blower door test while they’re out so you can identify and correct any deficiencies before
the walls are closed up. Get those inspections on your schedule; missing them can mean missing out on certification
and potential incentives that come with achieving beyond-code performance.

i) AUBURN UNIVERSITY RURAL STUDIO High-Performance Homes » Efficiency
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