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Credit(s) earned on completion of This course is registered with AIA
this course will be reported to AIA  CES for continuing professional

CES for AIA members. education. As such, it does not
Certificates of Completion for both include content that may be

AlA members and non-AlA deemed or construed to be an
members are available upon approval or endorsement by the
request. AlA of any material of construction

or any method or manner of
handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion
of this presentation.
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Course Description 4 Southface

* In this session we will explore the relationship between
home envelope tightness and energy performance and
the policy implications of stronger energy code
requirements.

» Focus will be given to the impact of envelope tightness
on HVAC load calculations, the relationship between
envelope tightness and intentional ventilation, and
lessons learned from the Duct and Envelope Tightness
(DET) verifier program.

* New technologies and approaches enter the
marketplace every day. This session will help policy
makers, builders, designers and code officials identify
current code requirements, best practices and missteps
to avoid when creating tighter envelopes and
considering new code requirements.




Learning Objectives £ Southface

At the end of the this course, participants will be able to:

¢ Understand the relationship between air infiltration, R-value and HVAC loads
in homes

o Comprehend the requirements of the current Energy Code and Residential
Building Codes related to envelope tightness and ventilation

o Discuss the opportunities of the DET verifier program and other testing
certifications

o Identify new technologies and approved ventilation practices for creating
energy savings and good IAQ in tight envelope homes

e Recognize the limitations of ACH50 and consider a new metric, ELR50
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Southface
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Who Are You? ~ $FSouthface

* Name
» QOrganization/company

* How long have you
been in the design,
construction, or
enforcement industry?

HELLO!

My name is

Status of Adopted Energy Codes % Southface

Current Residential Building Energy Code Adoption Status
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sy efite (2] 1EcC 2003, equivent orfess eney sficientt [ 9 ] No Statewide Cade

* Mdopted new Code to be effective at a later date As of February 2015




Brief History of Energy Codes % southface

*MEC 1992, '93, 95 — “Early” energy codes,
complicated, DP windows required

«|[ECC 98, 2000, ‘03 — “Strengthening”,
SHGC of 0.4 required where < 3500 HDD

«|[ECC 2004, ‘06 — “Simplification”, -
Fewer CZ's, eliminate % glazing,
certificate required

« [ECC 2009 — Duct + envelope testing,
efficient lighting — ARRA “mandated”

*|[ECC 2012 — Higher envelope thresholds

*|ECC 2015 — Similar to 2012 but with “HERS” Index

* The code keeps raising the bar (typically 1-3%) until more recently!
* ‘09 Code is ~15% more stringent than ‘06 version
* ‘12 Code is ~30% more stringent than ‘06 version
« ‘15 Code target is ~2% > than ‘12 version 9

Brief History of Energy Codes ¥ southface

Savings 30%
2% 1% 2% 15% 15%




IECC: 2012/15 vs. 2009 4 Southface

Summary of Changes to IECC 2012

* Major changes

» Consolidated with IRC energy chapter
« Mandatory whole-house pressure test and
thermal envelope checklist

* More stringent duct leakage test

* DHW distribution system requirements

 Will require whole house ventilation system
* Key non-changes

* 75% efficient lighting “mandatory” requirement

 Retains prohibition on envelope-equipment trade-offs
* New compliance option

« 2015 IECC offers the "Energy Index” compliance path
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Structure of 2012 IECC 45 Southface

Commercial Section Residential Section

« Ch. 1 Scope, Appli-
cation, Administrative
and Enforcement

* Ch. 1 Scope and
Application / Administrative
and Enforcement

* Ch. 2 Definitions * Ch. 2 Definitions

« Ch. 3 General « Ch. 3 General
Requirements Requirements

* Ch. 4 Commercial Energy * Ch. 4 Residential Energy
Efficiency Efficiency

« Ch. 5 Referenced « Ch. 5 Referenced
Standards Standards

* |ndex * |ndex
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402-Building Thermal Envelope

¥% Southface

The building thermal envelope is the barrier that separates the conditioned space from the outside or unconditioned spaces. The building
envelope consists of two parts - an air barrier and a thermal barrier that must be both continuous and contiguous (touching each other).

In a typical residence, the building envelope consists of the roof, walls, windows, doors, and foundation. Examples of unconditioned spaces
include attics, vented crawlspaces, garages, and basements with ceiling insulation and no HVAC supply registers.

Example 1

FRLLITIIIT I I I T
-

Conditioned
space

= Conditioned
Garage space

Basement/
vented
crawlspace

Example 2
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Vaulted
conditioned
space
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Example 3
Indirectly-conditioned
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E Conditioned 3
Garage space &
5 Indirectly=
& conditioned &
& crawlspace 2
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13

Energy Code Compliance Pathways # southface

Scope

Insulation & Window

¥ CORARRATION

Requirements

Prescriptive
Pathway

UA Trade-off
Approach

Section 405 (IECC)
(annual simulation)

Mandatory Requirements

- Maist (A}

14




Prescriptive Code: £+ Southface
Insulation & Fenestration by Climate Zone

Table 402.1.1
Insulation and Fenestration Requirements by Component?

CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING WOOD MASS | FLOOR | BASEMENT® | SLAB® | CRAWL
ZONE U-FACTOR® U-FACTOR FENESTRATION® R-VALUE | FRAME WALL | WALL R- WALL R-VALUE | SPACE®
SHGC R-VALUE R-VALUE' | VALUE R-VALUE | & DEPTH WALL
R-VALUE
1 1.20 0.75 0.30 30 13 3/4 13 0 0 0
2 0.65 0.75 0.30 30 13 4/6 13 0 0 0
3 0.50 0.65 0.30 30 13 5/8 19 5/13 0 5/13
4 except 0.35 0.60 NR 38 13 5/10 19 10/13 10, 2ft | 10/13
Marine
5and 0.35 0.60 NR 38 20 or 13+5" | 13/17 309 10/13 10,2ft | 10/13
Marine 4
6 0.35 0.60 NR 49 19 0r13+5" | 15/19 309 15/19 10,41t | 10/13
7and 8 0.35 0.60 NR 49 21 19/21 389 15/19 10,4ft | 10/13

2 R-values are minimums, U-factors and SHGC are maximums, R-19 batts compressed into a nominal 2 x 6 framing cavity such that the R-value is reduced by R-1 or more shall
be marked with the compressed batt R-value in addition to the full thickness R-value.

b The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.

¢ “15/19” means R-15 continuous insulated sheathing on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall. “15/19” shall be
permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulated sheathing on the interior or exterior of the home. “10/13"
means R-10 continuous insulated sheathing on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall.

9. R-5 shall be added to the required slab edge R-values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Zones 1 through 3 for
heated slabs.

¢ There are no SHGC requirements in the Marine Zone.

- Basement wall insulation is not required in warm-humid locations as defined by Figure 301.1 and Table 301.1.

9 Or insulation sufficient to fill the framing cavity, R-19 minimum.

h-“13+5” means R-13 cavity insulation plus R-5 insulated sheathing. If structural sheathing covers 25 percent or less of the exterior, insulating sheathing is not required where
structural sheathing is used. If structural sheathing covers more than 25 percent of exterior, structural sheathing shall be supplemented with insulated sheathing of at least R-2.
I The second R-value applies when more than half the insulation is on the interior of the mass wall.

I For impact rated fenestration complying with Section R301.2.1.2 of the IRC or Section 1608.1.2 of the IBC, maximum U-factor shall be 0.75 in Zone 2 and 0.65 in Zone 3.
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Prescriptive Code: £s Southface
Insulation & Fenestration by Climate Zone '

TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT"

CRAWL
GLATED WooD MASS GASEMENT | SLAB® e
CLIMATE |FENESTRATION | SKYLIGHT® | S _2ee | CEILNG | oSl | S | FLOOR WALl AvALuE| SPACE
ZONE L-FACTOR® U-FACTOR SHGCE* R-VALUE A-VALUE A-VALUE R-VALUE B-VALUE & DEPTH WALL
R-VALUE
1 i | 0.75 0.25 30 13 304 13 0 0 0
2 0.40 0.65 025 38 13 46 13 0 0 0
3 0.35 0.55 0.2s i 20 or 1 345" CE] 19 513 0 513
4 except 0.35 0.55 0.40 49 20 or 13+5* 813 19 10 /13 10,26t | 10413
Marine
5 and 0.32 0.55 NR 49 20 or 1345" 13/17 30 1519 10, 2 fi 1519
Manne 4
3 0.32 0.55 NR 49 20+5 or 134107 J1520 ¥ 1519 10,4t | 1519
7 and 8 0.32 0.55 NR 49 2045 or 13+10°] 19721 38 1519 10,46t || 15019

For SI: 1 foot = 304.8 mm.

a.

b.

Tmom

R-values are minimums. [ factors and SHGC are maximums. When Insulation is installed in a cavity which is less than the label or deslgn thickness of the
insulation, the installed R-value of the insulation shall not be less than the R-value specified in the table.

The fenestration U-factor column excludes skylights. The SHCC column applies to all glazed fenestration. Exception: Skylights may be excluded from glazed
fenestration SHGC requirements in Climate Zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.

. “15/19" means R-15 continuous insulation on the interlor or exterlor of the home or R-19 cavity insulation at the interlor of the basement wall. “15/19" shall

be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous Insulation on the interlor or exterlor of the home.
“10/13" means R-10 continuous insulation on the interior or exterior of the home or R-13 cavity insulation at the Interlor of the basement wall.

. R-5 shall be added to the required slab edge F-values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Climate

Zones 1 through 3 for heated slabs.

. There are no SHGC requirements in the Marine Zone.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

. Or insulation sufficient to fill the framing cavity, R-19 minimum.
. First value is cavity insulation, second is continuous insulation or insulated siding, so “13+5” means R-13 cavity insulation plus R-3 continuous insulation or

insulated siding. If structural sheathing covers 40 percent or less of the exterior, continuous insulation R-value shall be permitted to be reduced by no more
than R-3 in the locations where structural sheathing is used - to maintain a consistent total sheathing thickness.

. The second R-value applies when more than half the insulation is on the interior of the mass wall.




Structure of 2015 IECC
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CLIMATE ZONE I

FENESTRATION U-
FACTORb

SKYLIGHTb U-
FACTOR

GLAZED
FENESTRATION
SHGCh,e

CEILING R-VALUE

WOOD FRAME WALL
R- VALUE

MASS WALL R-
VALUEI

FLOOR R- VALUE

BASEMENTc WALL R-

VALUE

SLAEd R- VALUE &
DEPTH

CRAWL SPACEec
WALL R- VALUE

NR

0.25 | 0.25 | 0.25 0.4

30 38 38 49

13 13 20o0r | 200r
13+5h | 13+5h

374 4/6 | 41864 | 10/13

13 13 19 19

0 0 /131 10/13
0 0 0 10,21
0 0 13 | 41925

p——
4 except | 5and 7 and 8
Marine Marine
4
0.4 0.35 0.35 0.32 0.32 0.32 f

0.75 | 0.65 | 0.55 0.55

0 05 0

NR NR NR

49 49 49

20 or 20+50r | 2045 0r

13+5h 13+10h 13+10h

13/17 15720 19/21
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Compliance Paths for Insulation & Windows
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Scope

Insulation & Window

Reguirements

2009/12/15 IECC
(prescriptive chart)

RESCheck
(free software)

Section 405
(annual simulation)

Energy Rating Index
(annual simulation)

Mandatory
Requirements

 The new ERI path gives the most design flexibility — such as
credit for mechanical equipment efficiency
« It also credits items not covered by the code

(e.g., appliance efficiencies)

18




HERS Index — What's it Mean? * s«

e HERS Index, now often referred to as HERS Index Score
(lower is better)

e Rated home with Index of 100 = Reference home
exactly meeting 2004/06 IECC

e 1% reduction in energy use = 1 point drop in Index
e Zero Energy Home = HERS Index of O

40 30 30 50

Index = PE;ion X 100 x [Rated Home’s Htg + Clg + WtrH + L.A] _ 75
[ Ref. Home's Htg + Clg + WtrH + L.A]

/0 20 30 80

PE:aciion IS ratio of renewables to purchased energy
(For example, a home that produces 20% of its annual
energy from renewables would have a PE;, o, Of 0.8)

In this example, 0.8 x 75 = 60 19

Energy Code Compliance Pathways # southface

Scope

Insulation & Window
Requirements
I
2009/12/15 IECC UA Trade-off Section 405
(prescriptive chart) Approach (annual simulation)
1 |

Mandatory Requirements

20




2012 IE_CQ- Sec’gign 4_0_1 3

&% Southface

Mandatory Requirement:
Certificate on panel box with:
Major Component R-values
U-factor, SHGC of Windows
Equipment Efficiencies
Duct & Envelope Testing

Results

GA Specific: Load
Calculation Summary

el

e R
e S m——— AR
=
—_—rre

e
)
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Georgia Residential Energy Code Compliance Certificate*
£ Builder Design .
erturicatle Professonal: ABC Budder e 4041234567
Envelope Summary:
+ List the R-Value for the following componants:
V. t thf Flat asiling/roof: -30 Sloped)/vault ceiling: nia
Exterorwall: J-13 Above grade mass wall: /o
Isit sou ace. Org Atic kneewall: n/a Attic kneewall sheathing: R18
. Basement stud wall: - Basement continuous: o
to download fillable Grawispace stud wail: /G Crawispace continuous: Je
Foundation siab: - Floors over unmnditioned space: R19
. , Cantilevered Floor: My cl Other insulation: _n/a
Window Ufador: (.32 Window SHGC: .29
Skylight Ufador: _ny'a Skylight SHGC: _yia-
Glared Door U-factor: A Opaque Door U-factor: ().
(<50% glazed)
I «  Building Envelope Tightness (BET):
B ower Door BET test conducted by: er o Phone: #0%-123-6537
Fan Flow at 50 Pascals=_ 2,000 OFMs Total Conditioned Volume = 20,000 "
Results go here: ACHs, = CFM, X 60 / Volume= b ACHy (must beless #1017 Az )
Low Rise Multifamily Visual Inspection Option
(The wisual rspecion option may be conducted by & tird-party istesd of the BET test for -2 buildings ariy.)
Visual inspection conducted by: nfa Phone: M-
Meachanical Summary:
Water Heater Energy Fador: .61 = Fuel type: [/] Gas [ Electric [J Other
Number of Heating and Codling Systems: _]
Heating System Type (choose one):
P Gas: 20% AFUE [ Air-Source Heat Pump: HSPF
[ other:, Efficiency:
Cooling System Type (Standard DX, Heat Pump, Geothermal, ete.): Standard DX
Cooling System Efficiency: 13 [7] SEER [] EER [J Cther
Load Calc Results Heating/Cooling Load Calaulations Performed by: HVAC Smith. Phone: ra-12s-sser
Total Heating Load (Based an ACCA Man. ] or ofier sppmwed metiadaiogy) 1 3 9, 800 Btu/h
Total Cooling Load (Based an ACCA Mar. 1 or other approved methodalagy): 28, 800 Btufh
go here- Cooling Sensble Load: 20,800 muwh Cooling Latent Load :_8,000 B
° Total Air Handler CFM (based on design cakeulations): 1600 oM
Duct Tightness Test Conducted by: HVAC Smitfh Phone: 204-123-2567
CFMzs per 100 f of conditioned floor area = CFMasx 100 / Conditioned floor area served
I &l ducts are not located within cond tioned space, builider must verify fat eifher $e postomtruciion duct leskage b oudoors.
. (PCO) & = 8 cin/100 &, the pest ansrudion sl duct kskage (PCT) & < 12 c8n/100 8, or $ie rough-in test (RIT) with sic
Duct testlng Fuaricler intalled i € 6 cEn/100 &7 Stsbe which mesiod s e b conduct e dudt et bt
duct biower (DB, mod fed bibwer door subtracBion method (MBDS), o sutomated mu bipoet bibwer door (AMBD).
| System | Method (DB MBDS, AMBD) | Test (PO, PCT, RIT) [ Area served (i0) Test Hesult
Results go here: T Home DB PCT 100 7,000 5
3
*Note: This permanent certificate shall be posted on or in the electrical distribution panel. Certificate
shall be compieted by the buikler or registered design professional. Where there is mone than one
value for each component, certificate shall list the value mwering the largest ansa, 22




Test Results Form

Version:
2012 IECC

Blower Door
Results go here:

Air Seal /
Insulation visual
inspection
checklist here:

Visit
southface.org
for free
fillable pdf
of this form!

Duct testing
Results go here:

2012 IECC Residential Energy Code Duct & Envelope Testing Results®

Address: 1234 Sample House Lane

Builder/Designer: Bill D. Home Fhone: 222-333-4444
Envelope Summary: Buiilding Envelope Tightness (BET)

BET test conducted by: Joe Tester 222-555-6666
Fan Flow at 50 Pascals= 1044 oM Total G i Violume = 22,600 f
ACHs; = cAMg, x 60 Volume= 2.8 ACH, (must be <3 ACH. )

Visual Inspection Checklist (o be conducted by an approved entity ar cther thir-party)

Visual Inspection Conduched by: 1.M. Looking Phone: 444-333-2222

Ay BAOEIED And

CosnRENT

o | anteomat i i ot 21 e | o,
e oo xbedd 2o b ward 28 3 neslirg seatersd.
o and Ay

o [Cemine [P p——

T TemavLtion v 211 Fe
v [we e e il

Witk L i .
A | Wit shtghis s doces
Fioam Ju bty
Flooes
\’ lncsding abose-gors awl contleered Moosk [y
N S —— vt a Clins | vapae setander
LTI E—— ko
o |
nfa |3
wall
Vv s s
(T T
Mechanical Summary: Duct Tightness Verification (DTV)
DTV Test Conducted by: Jane Tester Phomne: 777-888-9999

Unless all ducts are bocated within conditioned space, must verify one of the following:
+  Fost-construchon total cuct leakage (PCT) s 5 4%
*  Rough-in total cct leakage (RIT) with air Randler instabed b5 < 44
*+  Fough-in total cect iekage withoet ar hander mstile (RITnah) & = 3%
%o Duct Leakage Result = CFMsx 100 / Conditioned floor area served

[ System
1 Main PCT a3 2,300 3.6% nfa

Test (PCT, RIT, RITnah) CFM Area served () | Result (%) Comments

2

3

*Note: This document to be pasted on or in the dectrical distribution panel

23

402.4 Air Leakage

* Mandatory Requirement:
Air Sealing
— Detailed list
— Fireplaces
— Fenestration
— Recessed light fixtures: airtight,
IC-rated
e Details on techniques for air
sealing —in flip book format

402.4 Air leakage (Mandatory).

402.4.1 Building thermal envelope. The building thermal
envelope shall be durably sealed to limit infiltration. The
sealing methods between dissimilar materials shall allow
for differential expansion and contraction. The following
shall be caulked, gasketed, weatherstripped or otherwise
sealed with an air barrier material, suitable film or solid
material:

1. All joints, seams and penetrations.
2. Site-built windows, doors and skylights.

3. Openings between window and door assemblies and
their respective jambs and framing.

4. Utility penetrations.

5. Dropped ceilings or chases adjacent to the thermal
envelope.

6. Knee walls.

7. Walls and ceilings separating a garage from condi-
tioned spaces.

8. Behind tubs and showers on exterior walls.
9. Common walls between dwelling units.

10. Attic access openings.

11. Rim joist junction.

12. Other sources of infiltration.
24




2012 IECC

402.4.1.1
Air Barrier &
Insulation
Inspection
Checklist is
mandatory

CRAERATION

IECC

10.
11.

12.

13.
14.
16.
17.

AIR BARRIER AND INSULATION INSTALLATION

COMPONENT

CRITERIA*

Alr barrier and thermal barrier

A continuous alr barrier shall be installed in the building envelope.
Exterior thermal envelope contains a continuous air barrier.
Breaks or joints in the air barrier shall be sealed.

Air-permeable insulation shall not be used as a sealing materfal.

The air barrier in any dropped ceiling/soffit shall be aligned with the insulation and any
gaps in the air barrier sealed.

Celling/attic Access openings, drop down stair or knee wall doors to unconditioned attic spaces shall
be sealed.
Corners and headers shall be insulated and the junction of the foundation and sill plate
shall be sealed.

Walls The junction of the top plate and top of exterior walls shall be sealed.

Exterlor thermal envelope insulation for framed walls shall be Installed in substantial
contact and continuous alignment with the air barrier.
Knee walls shall be sealed.

Windows, skylights and doors

The space between window/door Jambs and framing and skylights and framing shall be
sealed.

Rim joisis

Rim joists shall be Insulated and include the air barrier.

Floors
(Including above-garage and cantilevered floors)

Insulation shall be installed to maintain permanent contact with underside of subfloor
decking.
The air barrier shall be installed at any exposed edge of Insulation.

Crawl space walls

Where provided in lieu of floor insulation, insulation shall be permanently attached to
the crawlspace walls.

Exposed earth in unvented crawl spaces shall be covered with a Class I vapor retarder
with overlapping joints taped.

Shafts, penetrations

Duct shafts, utility penetrations, and flue shafts opening to exterior or unconditioned
space shall be sealed.

Narrow cavitles

Batts in narrow cavities shall be cut to fit, or narrow cavities shall be filled by insulation
that on installation readily conforms to the available cavity space.

Garage separation

Air sealing shall be provided between the garage and conditioned spaces.

Recessed lighting

Recessed light fixtures installed in the building thermal envelope shall be air tight, IC
rated, and sealed to the drywall.

Batt insulation shall be cut neatly to fit around wiring and plumbing in exterlor walls, or

Plumbing and wiring Insulation that on installation readily conforms to available space shall extend behind
piping and wiring.
Shower/tub on exterlor wall Exterior walls adjacent to showers and tubs shall be insulated and the air barrier installed

separating them from the showers and tubs.

Electrical/phone box on exterlor walls

The air barrler shall be installed behind electrical or communication boxes or alr sealed
boxes shall be installed.

HVAC register boots

HVAC register boots that penetrate building thermal envelope shall be sealed to the sub-
floor or drywall.

Fireplace

An air barrler shall be installed on fireplace walls. Fireplaces shall have gasketed doors.

402.4.3 Wood Burning Fireplaces s southface

*New *wood-burning fireplaces shall have

gasketed-doers tight fitting dampers and

outdoor combustion air

26




Air Sealin

eneral (p. 2

fR) Seal airtight IC-rated
recossed light

1i;

¥% Southface

Diryevall clip to hold
drywall in place

28




Air Sealing Chases (p. 3)

&% Southface

Chases and common by-passes

29

Air Sealing Blocking & Sheathing (p. 3)

4% Southface

Call back prevention

oIid sheet behind tubs & showers on insulated walls

Install insulation and sealed air
barrier behind tub (required)




Air Sealing Windows (p. 4)

&% Southface

Window rough opening

Use bckor rod or spray.
(Sppropriate for windows) to 1l gaps
batwoen window/door and rough

opaning

: 402.4.4- Windows, skylights
; and doors < 0.3 cfm/s.f.,
1 Swinging doors < 0.5 cfm/s.f.

:_Exception: site built

Wall cross-section

Attic
ventilation
Wind wash baffle and dam for
air-permeable insulation

See Insulation Details
for Ceilings with
Attic Spaces.

QS\:\HH vent

Glue drywall to
top and bottom plates
(recommended)

Caulk bottom plate

to subfloor e\:%

=
Caulk band joist
to subfloor and plates

Glue drywall to top plate <_b
(recommended)

Tape or caulk exterior
sheathing seams

31

Air Sealing Combustion (p. 5)

&% Southface

Combustion chase
penetrations

Combustion closet

Combustion air inlats
a3 por mochanical andior fued gas code

e

instalied in permanent contact
with sublioor {air barrier
roquired ot ary axposod odge
of msulabon)

Exterior penetrations

Cauilk axtarior wall ponatrations for
rafrigaration linos, condensate kno, etc.

: 402.4.3- Site built masonry
; wood-burning fireplaces

I must have gasketed doors
:_and outdoor combustion air

===

— L




Air Sealing Kneewalls (p. 6) 4+ Southface

Install blocking and rafer baffle to
prevent wind-washing if venled, insulated
roofiine (required ]

led aftic-side sir barrier (raquirsd)—
..... athing, fc.

33




eewall - pics shows need for blocking & sheathing 4+ Southface




Air Sealing Attic Access (p. 7) 47 southface

Attic scuttle
Ingulation dams
pravent boosefil  Haich lid pushes up and
insulation from ot of the way for acoess
falling through
access

Rigid insulation plus batt {recommanded),
minimum A-value squivalent to sumrounding
ceiing A-value

{}

o]

‘e

Attic pull-down stairs

Rigid insulation box forms lid for pull-down attic staircase Baxed enclosura for

(recommendad) staircase has rigid hinged
i with insulation on top

Insulation dams prevent Cover box pushes up

Inoss-fill insulation from and o of the way for

falling through access access

Minimum A-value
aquivalent to surrouning
ceiling A-value

Neathersiripping . Saa]rgap bglwm‘z:gﬁafna
caulk, backer rod, or foam T il
R £
l Ry

Air Sealing - Adjacent Garage 4+ Southface

i
ehind steps
i Garage to house door

Garage
(unconditioned)

il
W

.

Inset garage to house door

=

eb trusses

Garage
(unconditioned)

Web truss °_)

Rigid foam
(recommend covering with
ignition barrier, if required)

Air seal ®\

Basement
(conditioned)

Sheath and
insulate

Rigid foam
(recommend covering with
ignition barrier, if required)

Basement
(conditioned)
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402.4.2.1 Envelope Tightness

¥% Southface

2

?

9

f

117 /

¢ /50‘
<« 33—

15t Floor: 38x50x11 = 20,900 c.f.
2" Floor: 38x50x9 =17,100 c.f.

Total Volume: 38,000 c.f.

Measured Blower Door result
is 4,305 CFM @ 50 Pascals

C3 REQUIRED Blower Door test
« CZ1-2 Testout at <5 ACH;,
« CZ 3-8 Test out at < 3 ACH,,

For reference, the 2009
IECC requires ACH., <7

ACH,, = CFM50 x 60

ACHs,=4305x60 = 6.8
38,000

Volume
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2012 IRC

F Ty
L W RESDENTIAL

&% Southface

e Whole House Mechanical
Ventilation is REQUIRED

— Any home tighter
than 5 ACH,,

e Between ‘12 IECC and ‘12
IRC, whole house
mechanical ventilation is
now mandated!

R303.4 Mechanical ventilation. Where the air infiltration
rate of a dwelling unit is less than § air changes per hour
when tested with a blower door at a pressure of 0.2 inch w.c
(50 Pa) in accordance with Section N1102.4.1.2, the dwelling
unit shall be provided with whole-house mechanical ventila-
tion in accordance with Section M1507.3.

R303.5 Opening location. Outdoor intake and exhaust open-
ings shall be located in accordance with Sections R303.5.1
and R303.5.2.

R303.5.1 Intake openings. Mechanical and gravity out-
door air intake openings shall be located a minimum of 10
feet (3048 mm) from any hazardous or noxious contami-
nant, such as vents, chimneys, plumbing vents, streets,
alleys, parking lots and loading docks, except as otherwise
specified in this code. Where a source of contaminant is
located within 10 feet (3048 mm) of an intake opening,
such opening shall be located a minimum of 3 feet (914
mm) below the contaminant source.

For the purpose of this section, the exhaust from dwell-
ing unit toilet rooms, bathreoms and kiichens shall not be
considered as hazardous or noxious.

R303.5.2 Exhaust openings. Exhaust air shall not be
directed onto walkways.




IRC Ventilation (based on ASHRAE 62.2 table) % Southface

TABLE M1507.3.3(1) CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM AIRFLOW RATE REQUIREMENTS

DWELLING NUMBER OF BEDROOMS

UNEL Note:

FLOOR NULS

AREA | 07t | 273 | 478 | 877 | *7 | ||ECC 2012 does not
(square Airflow in CFM -

feet) : include ASHRAE 62.2
< 1,500 30 45 60 75 90 : _
1501 - s o e o o details & formula:
3,000

3 0, - (#BR+1) x 7.5 cfm

4,500 ol 43 A L0 120 + 1cfm/100 s.f.
4,501 -

6,000 75 40 s 2R i (Suggest state

67’05?30' 90 105 120 135 150 amendment with 62.2 as
> 7,500 105 120 135 150 165 alternative approach)

For SI: 1 square foot = 0.0929 m2, 1 cubic foot per minute = 0.0004719 m3/s.

TABLE M1507.3.3(2) INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORS™ "

RUN-TIME
PERCENTAGE
IN EACH |25% |33%|50%|66%|75%|100%
4-HOUR
SEGMENT

Factor? 4 3 2 [15]1.3] 1.0

a. For ventilation system run time values between those given, the factors are permitted to be determined by
interpolation.
b. Extrapolation beyond the table is prohibited. 41

403.5 Mechanical Ventilation 45 Southface

* Ventilation is REQUIRED
— Any home tighter than 5 ACHg,

* [Negative] Exhaust
—(whole house exhaust systems)

- [Balanced] Air-in / Air-out
—(HRV, ERV, multiple fans)

* [Positive] Pull/pump air into home
— (ducted supply, return intake)
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Balanced Ventilation 4% Southface

Exhaust f——x

Kitchen

Range

Hood Stale air from inside Fresh air fo inside
Supply Supply Exhaust
y W il K% ERV-

energy
: Outside alr reCOVG ry
—— ventilator

43

Positive Ventilation 4% Southface

Living Space

Tharmostat

Remote dehumidistat on wall
inside house (disconnect )

barsy i i — Refturm grille
dehumidistat on wnit H
1000 cfm ’ i :
N *  ~950 cfm
Susﬁfly i ‘ _l bl Wall
il Main '
. i = Return 1o
Duct  |—Mamnual damper (to
adjust flow rate) \t
Stand-alone ey B e
denumidifien fr_---="" ; | L i ~50 cfm
; | i Outside
“Motorized s et -
damper (o0 g ey lated
control open g duet
tirme)
5* media Conditioned
) filter Crawlspace
1 CFM per 50 ft
of condiioned air Eﬂiﬁgigﬁmer

o circulate in crawlspace

Positive Ventilation Supplied via O.A. Ducted to Return
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403. 2 2. Duct T|ghtness Testlng *Southface

(by DET Verifier?)
— When tested at rough-in

* Maximum 4% Total Leakage
with AHU installed (RIT)

* Maximum 3% Total Leakage
without AHU installed (RITnah) |

— When tested at final
* Maximum 4% Total Leakage (PCT)
Note: Blower Door and Duct Leakage test results

MUST be displayed on Certificate!
(but code provides no other detail on this)

- 45

=3 403.2 - Ducts 4 Southface

Mandatory Requirement:

* |nsulation:
— R-8 Insulation in Attic

— R-6 Insulation other
unconditioned space

— No Insulation required when
inside envelope
* May not use building
cavities as supply
or return

« Sealing with Mastic
required — “thick as a
nickel” (GA specific)
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403.5 Ventilation 4% Southface

* Whole house ventilation system required
— meet IMC or IRC
— minimum efficacy
* Mechanical Vents
— require dampers
» Bath fans
« Kitchen hoods

* Clothes dryers
* OA intakes

47

403.6 Equipment Sizing 4 Southface

e Load Calcs & Sizing
—Per Mechanical section of IRC
—ACCA Manual J or approved
equivalent, i.e., ASHRAE
Fundamentals
—MUST BE ACCURATE
—Permits 72 and 75 as indoor

BB| Hext Cod Gross NRIS| Hext | O

[] [] [] [ [] [ [] []
AN 523 523 68M 1567 523 523 6N 658

« [2. 820 |0.758 L] L] o o o L] o o
B 333 333 2992 499 333 333 N 3

0 ] o [ (] [ 1] L]
o 23 533 6834 1567 523 533 68 133
3313 z209 588 158 333 209 588 132

g
-
a|g)
2

EHERE
B
g

0 63 o0 257 2 83 0 257 gem
13 11 0 1% I LH 0 1186 1402

. 550 4.

- . 600 16,
des|gn temps jmsf Gesafgaw o o 1 o o o 4 o
1180 46 0. kel LT 1111 [ B = ] 45 3080 o
R.0221 [1.03440.0000 1411 116 1459 2 M1l 118 W 1]

M1401.3 Sizing. Heating and cooling equipment shall be sized
in accordance with ACCA Manual S based on building loads

calculated in accordance with ACCA Manual ] or other
approved heating and cooling calculation methodologies.
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Home Heating & Cooling Energy # southface

Duct Leakage
Energy Infiltrati 17%
used to nfiltration
28%
and cool 4% gain/
existing loss
home Doors 1%
2% Walls
Every home 12%
has its own Ceilings 17%
unique pie! 9% )
quep Windows
Floors
49

Home Heating & Cooling Energy 4 southface

Heating and cooling no longer majority of U.S. home
energy use

Energy consumption in homes by end uses

'Shrink guadrillian Btu and percent
the pie! 1

24.0%

-Usage
shifts

Espace heating  Wair conditioning  Wwater heating appliances, electronics, and lighting

Source: U.S. Energy Information Administration, Residential Energy Consumplion Survey

Note: Amounts represent the energy consumption in ot cupied primary housing units
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Duct and Envelope Tightness (DET) Verifier % Southface

Certified DET Verifier can either:

- Be previously certified
— HERS Rater E’
— BPI Building Analyst

« Pass a DET Verifier Course
— Discuss testing protocol (setup, safety, and accuracy)
— Explain calculations for ACH50 and % duct leakage
— Field exam on tools (use blower door and duct tester)
— Pass Written Exam — 25 Questions (1 hour)

* Free 10-minute training videos — BD + DB
* Free download of DET training materials

CERTIFIED DUCT AND ENVELOPE TIGHTNESS (DET) VERIFIER. A certified DET

verifier shall be a certified Home Energy Rating Systems (HERS) rater, or be a certified Home

Performance with ENERGY STAR contractor, or be a Building Performance Institute (BPI)

Analyst, or successfully complete a certified DET verifier course that is approved by the Georgia

Department of Community Affairs.

(Effective January 1, 2011) 51

Residential Ennngy Serwicns Networl

DET Verifier Study £s Southface

BU I Id I ngS XI I 2012 |IECC Performance Testing:
Lessons from the Duct and
CO nfe rence — Envelope Tightness (DET) Verifier Program
Lessons from DET R
Ve rlfl e r p rog ra m The 2002 .’Imnmw Emergy Comservatio h,('ﬂdk‘ {ECC) re A :!Iw:nﬁﬁm(lrvd mw;mmnwmﬁm(n:«xm
(available from southface.org) T e
 In3011, Georga inplemented a Mmm-m:?a-m.mummmmmq welope leakage testing (DET) and
m @ testin, qw):;:mMﬂ;Hhcmdn' i the tevity vgw‘lu:fw’ﬂlm@“;i‘“ wﬁiﬁf%ﬂ:ﬂ:}?ﬂ?‘:ﬂw&“ﬂd
ﬂ;;:: zr;;;::;r;mvgwbaml’mn‘vxw rgfications, and effective outreack strategies o recrt vd;nmﬂ;
INTRODUCTION Testing provisions were first referenced in the 2009
. '“‘ LS Departmen of Fnergy bas identified air leakag S;Eopcﬁu: Tmﬁf‘“:p:c:]t;ﬁﬂm::t::eu:':ﬂgl
Results from first Somamie Seosimn il
esults from first year B
of statewide testing e — s
and de |O ment Of ﬁm:ﬁmﬁﬂ ne:.ly:a;‘;':: rp:kh:;iu‘u mln;‘:‘irllll'hloely;d.optﬁc@"l!][—:(rn.\umc
p y Ieakage of the buikdin nemd.upu:lndd.uns)‘lﬂlu {sex Figure 1)

testing requirements e
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DET Verifier Code Comparison # southface

Table

1: Duct and Envelope Tightness Requirements

Issue

2009 TIECC

2011 GA Energy
Code

2012 IECC

Envelope Testing —
Single Family

Optional: Blower
door (BD) test or

Mandatory BD test
with optional Visual

Mandatory BD test
and Visual

test required on
alteration or
renovation

affects all aspects
of buillding enwvelope
(=t renowvation)

“isual Inspection Inspection checklist Inspection
checklist checklist
Envelope Testing — Optional: BD test Optional — Visual Mandatory BD test
Mlulti farmily or Visual Inspection or BD (no mention of
Inspection test. Sampling 1 in 4 sampling)
checklist umnits per floor
penmitted or
EESNET protocol
Enwvelope passing =T ACH:0all =T ACH:all CZ(2- | =3 ACH:in CZ 3-
criteria Clhmate Zones 4y g8
[CZE) =3 ACH=n CE 1-
2
Clarify if envelope MNo guidance “When constniction MNo guidance

Duct Testing criteria

4% - BI Total ne

3% - BRI Total ne

Construction—DPost
Construction Total
[(PCT) or Post
Constrmaction to
COutside (PCO)

at Fough-in (BI) Air Handler 6% - BRI 6% - B.I Total w' Air | Air Handler 496 - BI
(Total) Total w/ Air Handlar Handler Total w/ Air Handlar
Duct Testing criteria 12% -PCT 129 -PCT 4% PC
at Post g% - PCO 2% - PCO (no incentive for

testing at final or
To Cutside)
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DET Verifier - Code Comparison # southface

Table 1: Duct and Envelope Tightness Requirements

when modifying an
existing system

out, test is not required but

duct system is modified.
When AHU 15 changed

duct sealing with mastic
through plenum
connections is required

Issue | 2009 IECC 2011 GA Energy ‘ 2012 IECC
Code

Becord /Display Test Not required On Energy Code On Energy Code

Results certificate — template certificate — no specifics
provided on what to provide
Exempt from Duct Testing Ducts and Ar Handler Ducts and AHU entirely Ducts and AHU entirely
Unit (AHT) entirely inside | inside bulldng Thenmal inside building Themnmal
building Thermal Envelope Envelope
Envelope
Duct pressure test required No guidance When = 30% of existing No guidance

Building cavities allowed
as ducts

Only for retums

Not allowed for supply or

retums

Not allowed for supply or
retums

Duct sealing materal

UL tape, mastic, etc.

No UL tape, only mastic
and mastic tape

UL tape, mastic, etc.

Qualified testers

No guidance

RESNET and BPI certified

DET verifierz and

professionals

No guidance

54




DET Verifier — Lessons Learned # southface

Eight items for consideration:

1)Ventilation now required

2)Multi-day training — 2 days is needed
3)Central database of DET Verifiers

4)Quality Assurance and continuing education
5)Equipment loan program
6)Reciprocity
7)Issue of 3" party testing
8)Consistent curriculum

55

DET Verifier Test Data Study % southface

Four Companies Surveyed around Georgia:

« Company A — metro Atlanta -CZ3A (944 homes)
— 595 minimum code / 349 beyond code single family

« Company B — southeast -CZ2A & 3A (77 dwellings)

— 3 multifamily developments — all in beyond code program

« Company C — southern -CZ2A (22 homes)

— 19 minimum code / 3 beyond code single family
« Company D — northern -CZ4A (55 homes)

— All minimum code single family
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DET Verifier Test Data Study ¥ Southface

Envelope Testing Results

Company A released data for 936 homes that were blower door tested (587 minimum code and 349 beyond code).
The average building envelope leakage for code compliant homes was 4.42 ACHs, while the average for homes in
beyond code programs was 3.41 ACHs.

Company B showed that for 77 units in three different multifamily developments in three different cities under a
beyond code program (EarthCraft), the overall average ACHs; was 4.26. The data shows that, in spite of an ACHsg
bias that favors large volume homes and works against small volume homes, multifamily units can still successfully
pass leakage criteria, particularly when participating in a beyond code program.

Company C provided blower door results for twenty homes with an average ACH;q of 3.76. Seventeen of the
homes featured spray foam rooflines and easily passed the blower door test on the first attempt. The three remaining
homes were conventional vented attic-style construction: two of these required retesting after not passing their initial
envelope tightness test. These vented attic homes were also the only ones that required duct testing (since the spray
foam houses created fully encapsulated ductwork).

Company D provided simple code compliance data for 55 single family homes in north Georgia (Climate Zone 4A).
Of the 45 homes that passed. the average blower door test score was 4.7 ACHsg. For the 10 homes that did not pass
the blower door test, the results ranged from 7.5 to 12 ACH;,;. Only two homes chose to retest since the county code
officials chose fo grant the Certificate of Occupancy without enforcing energy code performance requirements.
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DET Verifier Test Data Study % Southface

Duct Leakage Testing Results

Company A performed a total of 1.617 duct leakage tests (1,022 systems to meet minimum code requirements and
595 systems for homes in beyond code programs). The ducts were tested either at rough-in stage (RIT) or at final
stage measuring leakage to outside (PCO). The average duct leakage for minimum code compliance was 3.9%
while the average beyond code program duct leakage was 2.9%.

Company B measured duct leakage in 77 multifamily beyond code units that averaged 2.7%.

Company C provided duct testing data for the five homes out of 22 that were conventionally vented attic-style
construction. These vented attic homes were also the only ones that required duct testing (since the sprayed foam
roofline houses created fully encapsulated ductwork). Five duct systems were tested but only three passed initially;
the other two required minor sealing around the boot penetrations and some touch-up around the air handler but.
after this. were able to pass while still on the initial visit.

Company D only leak tested 18 duct systems out of the 55 single family homes in the northemn part of the state
(Climate Zone 4A). About half of the remaining duct systems did not require testing since the ductwork was inside
the thermal envelope. The other half ignored the required testing but the home still received a Certificate of
Occupancy due to the jurisdiction’s lack of energy code enforcement. The average passing duct leakage test score
was around 11% total leakage at final (PCT). This value is close to the non-compliant threshold of 12%. Five of 18

duct systems failed but only two chose to retest since code compliance was not being enforced.

i
P ey iy

LT
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DET Verifier Test Data Study ¥ Southface

Additional

Company A also performed air sealing and inspection services in many of their over 1. 200 single-family homes. In
all cases, the need to perform blower door or duct leakage retests was fairly small (less than 2%).

Company B also evaluated 32 single family homes that passed all envelope and duct leakage tests. Failure rate here
was estimated at less than one percent.

Company C did not perform air sealing as part of their scope of work. They did bring air sealing materials along to
help educate on how to seal top plates. penetrations and chases. Company C did not charge for this service but saw
the value of fostering good business relationships in case the homes did not pass on the first blower door attempt.
Company D expressed frustration at the lack of or inconsistent code enforcement. Retests were rarely performed
even if the envelope or duct system failed: only fear of liability was enough to spur some builders to pay for a retest.
Other blatant lack of enforcement issues included walkout basements with no insulation on the concrete walls as
required by code and that, “certain counties aren't even doing insulation inspections.”
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DET Verifier Lessons Learned * %

Key results and conclusions:
« 2009 energy code requirements can be met
— Fairly modest effort and should pass
* Beyond Code programs work
— Results consistently exceeded code minimum
« Companies that performed additional services achieved
higher performance
— Air sealing
* Impact of poor energy code enforcement matters

— Homes and ducts that did pass were only barely passing

— Houses that did not pass were still granted C.O. and thus did not
follow up on testing requirements

« Spray foam houses performed well
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DET Implications in 2012 [IECC  # southface

Key results and conclusions:

« 2012 energy code requirements are much more challenging
(but can be met with suggested phase-in)
— Serious attention to detail
— Concern over adoption, enforcement, then compliance
— Feet to the fire mentality by jurisdiction
— Phase-in of tighter requirements: <5 ACHy,to <4 to <3

« Beyond Code programs - pathway to showing it can be done
— Results consistently exceed ‘09 code minimum
— Results do not always align with 2012 IECC but foster it

* Ventilation

A whole can of worms in and of itself

Standard builders not necessarily accustomed to it

Not all strategies are equally valid but cheapest will win out
IECC chart vs. ASHRAE 62.2-2010 vs. 2013, BSC approach
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DET Implications — going forward # southface

Key results and conclusions:

* Quality Assurance issues
— Spot checking results
— Code official notification for observing
— Continuing education

- Statewide / regional registry of DET Verifiers
— Who can / will maintain this?
— What information do you need to keep?
— Violations - License revoked?

« Sampling Protocol for MF (test every SF home)

* A better metric —
— Prefer ELRy, instead of ACHg,
— Or, range of passing ACH;, based on house size (MF is penalized)
+ Under 1000 s.f. — 4 ACH50

+ 1000-3000 s.f. —3 ACH50
e Over 3000 s.f. —2 ACH50

Possible future amendment
* Under 1,200 s.f. <5 ACH50
+ 1,200-3,000 s.f. <4 ACH50
« Over 3,000 s.f. <3 ACH50 62




DET Testing — ELR vs. ACH

¥% Southface

Volume vs. Shell

(shell area)
CFAs.f. per floor s.f. width  length ceil. ht  walls ceiling floor SFBE Volume
Unit A 750 s.f. 750 30 25 &80 750 750 2380 6000
Blower Door 300 cfms0 ELR50 0.13 ACH50 3.00 IECC-12
Blower Door 500 cfms0 ELR30 0.21 ACH30 300
Blower Door 700 cfmS0 ELR50 0.29 ACH50 7.00 IECC-09
Blower Door 750 cfm50 ELR50 0.32 ACH50 7.50
Blower Door 1000 cfms0 ELR50 0.42 ACH50 10.00
Unit B 1050 s.f. 1050 30 33 1170 1030 1050 3270 9450
Blower Door 475 cofm50 ELR50 0.15 ACH50 3.02 |ECC-12
Blower Door 600 cfms0 ELR50 0.18 ACH50 3.81
Blower Door 800 cfms0 ELR50 0.24 ACH50 5.08
Blower Door 1100 cfms0 ELR50 0.24 ACH30 6.98 IECC-09
Blower Door 1300 cfmS0 ELR30 0.40 ACH30 8.25
UnitC 1500 s.f. 1500 30 50 144 1500 1500 4440 13500
Blower Door 680 cfm50 ELR50 0.15 ACH30 3.02 IECC-12
Blower Door 900 cfms0 ELR30 0.20 ACH30 4,00
Blower Door 1100 cfms0 ELR50 0.25 ACHS0 4.89
Blower Door 1400 cfms0 ELR50 0.32 ACH50 6.22
Blower Door 1600 cfms0 ELR50 0.36 ACH50 7.11 IECC-09
ACH... = CFM50 x 60 ELR. = CFMS50
50 Volume %0 Shell Area
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DET Testing — ELR vs. ACH % Southiace
-
Volume vs. Shell (shell area)
CFAs.f. perfloors.f. width  length ceil. ht  walls ceiling floor SFBE Volume
UnitD 2400 s.f. 1200 30 40 18 2520 1200 1200 4520 21600
Blower Door 1100 cfms0 ELRS0 0.22 ACH50 3.06 IECC-12
Blower Door 1300 cims0 ELR50 0.26 ACHS50 3.61
Blower Door 1600 cfms50 ELR30 0.323 ACH30 4.44
Blower Door 2000 cfm50 ELR50 0.41 ACH50 5.56
Blower Door 2500 cfms0 ELRS0 0.51 ACHS0 6.94 IECC-09
UnitE 3200 s.f. 1600 32 50 18 2952 1600 1600 6152 28800
Blower Door 1450 cfms0 ELRS0 0.24 ACHS0 3.02 IECC-12
Blower Door 1700 cims0 ELR30 0.28 ACHS0 3.54
Blower Door 2000 cfm50 ELR30 0.23 ACH30 4.17
Blower Door 2800 cfms0 ELR50 0.46 ACHS0 5.83
Blower Door 3400 cfms0 ELR50 0.55 ACHS50 7.08 IECC-09
UnitF 4800 s.f. 2400 40 60 18 3600 2400 2400 400 43200
Blower Door 2200 cfms0 ELRSOI 0.26! ACHS0 3.06 IECC-12
Blower Door 2500 cfm50 ELR30 0.30 ACH30 3.47
Blower Door 2800 cfms0 ELR30 0.23 ACH30 3.89
Blower Door 3800 cfms0 ELR50 0.45 ACH50 5.28
Blower Door 5000 cfms0 ELR50 0.60 ACHS50 6.94 IECC-09

ACH,, = CEM50x 60

Volume

_ CFM50
ELRs = Shell Area
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Wrap up and Q&A

[ www.southface.org/learning-center/library/building-energy-codes

Thank you!

Bourke Reeve
breeve@southface.org

¥% Southface

Mike Barcik
mikeb@southface.org

% Southface Building know-how for  sustainable future
S —

Green Building Services
Programs
Services
. Trainings

Success Stories

.| Lommissioning
Cost of Green Buildings
DOE Facisheets
Financial Incentives

Green Building
Cerification

Green Building Guides &
Manuals

Georgia Energy Code
Resources

Green Home Building
Green Schools
Radon

Radon

Solar Resources
Southface Journal
Southface Facisheels
White Papers

Links >
Trainings >

Training Ci nﬁdennamy’
Policy

BUILDING ENERGY CODES

Building energy codes set minimum
standards for energy-efiicient design and
construction in new and renovaied
buildings. Since buildings are responsible
for 39 percent of energy consumption in the
United States, codes are an important tool
for energy conservation.

Energy Code Field Guides and
Videos

Southface developed several field guides
and videos to help code officials and design
and building construction professionals in

Georgia, Alabama and Mississippi understand energy code requirements. To view the videos
or download the field guides, visit the links below:

Georgia Residential Field Guide and \

Georgia Commercial Field Guide and
Alabama Residential Field G
Alabama Commercial Field €
Mississippi Residential Field

Mississippi Commercial Fie

Southface would like to thank the Georgia Environmental Finance Authority (GEFA), the
Alabama Department of Community Affairs (ADECA) and the Mississippi Development
Authority (MDA) for funding this work.

Additional Resources

www.southface.org

Interested in Leamning
More?

Visit our learning center to
leam more about Southface's
energy code frainings.

For Georgia energy code

resources and links, click
here

Download

2009 IECC Chapter 4- a
Residential Energy Code

Blower Doorand Duct @
Pressure Testing
Facisheet

Solar Heat Gain a
Coefficient and U-Factor

Calculaior
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