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Sponsors and Sponsors and 
ResourcesResources

Pacific Northwest Laboratory: 1-800-270-CODE
www.dca.state.ga.us www.energycodes.gov

www.bcap-energy.orgwww.southface.org
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About 
Southface

Non-profit 501-C3 founded in 1978
Pragmatic environmental organization with 
focus on the built environment

Mission: Southface promotes sustainable homes, 
workplaces and communities through education, 
research, advocacy and technical assistance 
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Training for residential stakeholders on green building 
issues from pre-design through construction
Existing home services
LEED for Homes Provider
Energy performance modeling and building 
optimization
Energy code training and 
compliance documentation
Project energy design reviews
Building energy assessments
HERS Rater trainers and provider
EarthCraft House program
Community and Development
planning & charrettes

Residential Green Building Services
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Southface Energy and Environmental 
Resource Center

Demonstration 
facility built in 
1996
Reduces air and 
water pollution
Conserves natural 
resources
Provides a 
healthy indoor 
environment
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EarthCraft House
a Southface partnership with the Greater Atlanta HBA

Healthy and quiet
Low maintenance and 
durable
Reduced energy and
water bills
Wise use of materials
Added resale value
Regional – GA, AL, TN, 
SC, NC, VA
Single-family, Multifamily, 
Renovation, Communities, 
Light Commercial (pilot)
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Ch. 1 - Administration and Enforcement
Ch. 2 - Definitions
Ch. 3 - Design Conditions
Ch. 4 - “Systems Analysis”
Ch. 5 - “Component Performance”
Ch. 6 - “Design by Acceptable Practice”
Ch. 7,8 - Design for non-Residential Buildings

(Chapter 7 – ASHRAE 90.1)

Structure: 2000 vs. 2006 IECC

Ch. 1 - Administration
Ch. 2 - Definitions
Ch. 3 - Climate Zones
Ch. 4 - Residential Code

401 General
402 Building Thermal Envelope
403 Fenestration
404 Simulated Performance Alternative

Ch. 5 - Commercial Buildings
(still references ASHRAE 90.1 – version 2004 is cited for GA)
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What Residential Buildings Must Comply?
Chapter 1

New construction
1 and 2 family
Multi-family, 3 stories and less

Exempt Buildings
No conditioning
Historical
Low peak energy 
for space conditioning

< 3.4 Btu/hr/ft2 of floor area
< 1.0 W/ft2 of floor area
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A few definitions…
Chapter 2

Air Barrier
Any material that blocks air flow between a conditioned space and an unconditioned 
space, including necessary sealing to block excessive air flow at edges and seams. 
(Information on proper air sealing may be found in Appendix A, ‘AIR SEALING KEY 
POINTS’, on the U.S. Department of Energy’s Building America website 
[www.eere.energy .gov/buildings/building_america], and in the Energy and 
Environmental Building Association’s [EEBA’s] Builders Guides [www.eeba.org].  
These references include guidance on identifying and sealing air barriers.)

Attic Kneewall
Any vertical or near-vertical wall in the building envelope that has conditioned space 
on one side and unconditioned attic space on the other side.  If the envelope features 
the insulation installed along the sloped ceiling, the vertical wall is considered an 
interior wall and thus does not require insulation.

R-value
…All R-values shall be stabilized (aged 2 
minimum years) R-values.
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IECC 2006 Climate Zones Chapter 3

Note: All GA is CZ 2A, 3A, or 4A
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4

3

2

GA Climate Zones
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IECC 2006 – Section 401
Defines residential 
(lots of cross referencing to other I-codes)

R3 (1 and 2 family)
R2 and R4 (Multifamily 3 stories or less)

Certificate on panel box shows 
major component R-values, 
U-factors, efficiencies, etc.
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IECC 2006 – Section 401

Amended language:
“A permanent certificate shall be readily 
accessible and shall be posted on or near the 
electrical distribution panel or air handler.
The certificate shall be completed by the 
builder or registered design professional.  The 
certificate shall list the predominant R-values 
of insulation installed in or on ceiling/roof, 
walls, foundation (slab, basement wall, 
crawlspace wall and/or floor) and ducts outside 
conditioned spaces; U-factors for fenestration; 
and the solar heat gain coefficient (SHGC) of 
fenestration.  Where there is more than one 
value for each component, the certificate shall 
list the value covering the largest area.  The 
certificate shall list the type and efficiency of 
heating, cooling and service water heating 
equipment.  The certificate shall also list the 
calculated heating load, sensible cooling 
load, latent cooling load and cfm for space 
conditioning.”

•See Appendix E for example certificate



16

Heat
Conduction
Convection
Radiation

Air
Wind
Stack Effect
Mechanical Fans

Building Science Fundamentals

Moisture
Bulk 
Capillarity
Diffusion
Infiltration
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House as a System

Building Envelope
Continuous air barrier
Complete insulation   
coverage

Proper Heating and 
Cooling Systems
Controlled Ventilation

The building envelope separates conditioned space from 
unconditioned (or outside) and consists of two elements: an 
air barrier & insulation that must be continuous and touching

outside

• Deal with Moisture!
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Blower Door

Duct 
Blaster
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Positive Ventilation Supplied 
via O.A. Ducted to Return
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Heat Flow

Conduction is heat flowing through a 
solid material
Convection is the transfer of heat by the 
movement of gases or liquids (air)
Radiation is the movement of heat 
energy through space from a hot surface
to a cold surface, and requires no 
transfer medium (air, water, etc.)
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Conduction
Conduction is heat flowing through a solid 
material (insulation slows conduction)
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Convection
• Convection is the transfer of heat 

through air (air barriers slow convection)
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Radiation
Radiation is the movement of heat from a 
hot surface to a cold surface with nothing 
solid or opaque in between (low-emitting 
surfaces slow radiation)
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H

Air handler 
& ductwork

________________ heat transfer 1-2

1

2
3

4

5

6

7

_______________ heat transfer 2-3

________________ heat transfer 3-4

________________ heat transfer 5-6-7
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Air Leakage Requirements

Conditions for Air Infiltration
Pressure difference (high to low)
Penetrations in building envelope (holes)

Driving Forces
Temperature difference (stack effect)
Wind
Mechanical systems
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Wind

Mechanical Systems

Driving Forces for Air Movement

Stack Effect
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2006 IECC 
(prescriptive chart)

Section 404
(annual simulation)

Plan Review
and Field Inspection

Basic Requirements

Insulation & Window
Requirements

RESCheck
(free software)

Energy Code 
Compliance Pathways
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402-Building Thermal Envelope

40°

30°

55°

72°
Conditioned

Space

Outdoors

Unconditioned Space

Unconditioned Space
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Building 
Envelope 
- Appendix B
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2006 IECC 
(prescriptive chart)

Section 404
(annual simulation)

Plan Review
and Field Inspection

Basic Requirements

Insulation & Window
Requirements

RESCheck
(free software)

Energy Code 
Compliance Pathways
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IECC 2006 - Section 402.1
Biggest change is simplicity – one prescriptive 
“answer” for how to build in each climate zone
Option for hourly energy simulation pathway 
(section 404)

Mandatory 
provisions 
spelled out but 
similar (to 
IECC 2000)
“Meat” of the 
code is only 4 
pages (19-22)!
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IECC 2006 - Section 402.1
Revised table for GA – lots of footnotes
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402.1 Footnotes
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IECC 2006 – Section 402.1.4
Equivalency using UA approach (REScheck)

South GA

North GA

Middle GA
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Compliance Paths for 
Insulation and Windows

2006 IECC 
(prescriptive chart)

Section 404
(annual simulation)

Plan Review
and Field Inspection

Basic Requirements

Insulation & Window
Requirements

RESCheck
(free software)



36

REScheckTM Software
www.energycodes.gov

Software evaluates 
specific designs quickly
Demonstrates SHGC 
compliance
Allows trade-offs

Building envelope 
components
Heating and cooling 
equipment efficiencies
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Section 402.2 
Specific Insulation 

Requirements
Details for insulating various 
aspects of the building envelope

Ceilings with Attic – 402.2.1
Ceilings without Attic – 402.2.2
Mass Walls – 402.2.3
Steel Framing – 402.2.4
Floors – 402.2.5
Basement Walls – 402.2.6
Slab-on-grade – 402.2.7
Crawlspace Walls – 402.2.8
Masonry Veneer – 402.2.9
Sunrooms – 402.2.10
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402.2.1 - Ceilings with Attics
In CZ4, the R-38 
may be reduced to 
R-30 if full-height 
over the top plate
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402.2.2 - Ceilings without Attics
In CZ4, the R-38 may be reduced to R-30 if there 
is not sufficient room for R-38 (up to 500 s.f. 25% 
of the ceiling area may be exempt)

Vaulted ceilings and 
foam sprayed rooflines 
would need to perform 
an R-value trade-off 
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402.2.3 – Mass Walls
Mass walls (concrete block, concrete, insulated 
concrete forms, masonry cavity, brick (other than 
veneer), earth (adobe, compressed block, 
rammed earth) and solid timber/logs
R-value must be either exterior or integral and 
meet requirements of table (adding R-6 in CZ2 or 
R-8 in CZ3) or else meet frame wall requirements
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402.2.4 – Steel Framing
Steel framing – equivalency charts 
adjust for thermal bridging (see Table 
402.2.4)

402.2.5 – Floors
Floors – insulation must be 
permanently installed 
against subfloor
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Basement Wall –
Average gross wall 
must be at least 
50% below grade 
and enclose 
conditioned space
CZ 3 & 4 requires 
R-5 continuous or 
R-13 in cavity

Grade Line

4’

4’

4’

4’

402.2.6 Basement Walls Min. R-5/13
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402.2.6 – Basement Walls
Basement walls – top ten feet insulated, CZ3 & 4

Slabs – only CZ4 required 
insulation, but termite exemption 
includes all of GA
R-5 added to R-value
for heated slab

402.2.7 – Slab-on-grade
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3 Crawlspace Options in GA

Standard vented 
crawlspace -
underfloor
insulation

Closed 
crawlspace -
underfloor
insulationClosed 

crawlspace with 
wall insulation

Note: all crawspaces must 
meet vapor retarder
requirements, as per IRC
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IECC 2006 – Section 402.2.8
Crawlspace Walls

• 3” inspection view strip

• 9” to finished grade

(optional removable insulation 
“plugs”, with approval)

• Complete plastic sealed to walls 
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Crawlspace Moisture Levels
 Summer 2002
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IECC 2006 – Section 402.2.9
Masonry veneer – horizontal 
insulation not required (insulation 
exception for brick ledge)

Sunrooms 
(thermally isolated 
insulation) - details

Section 402.2.10
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IECC 2006 – Sections 402.3
Fenestration (windows and doors)

U-factors and SHGC from table – low-e effectively required
Exempt - 15 sq. feet from U & SHGC plus one opaque door
402.6 - Area weighted average SHGC is 0.5 when modeling (Section 404)
Replacement glazing must comply
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Fenestration U-factors
Lower U-factor means better insulated 
(U = 1/R)
U-factor applies to
windows, skylights, doors

Single Pane

Double Pane

U = 1.05

U = 0.55

Triple Pane

U = 0.35

DP clear glass
SHGC: ~ 0.6

DP low-e 
(low solar gain)
SHGC: < 0.4

Solar Heat 
Gain Coefficient
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ENERGY STAR Criteria
Almost all 

windows sold 
in GA meet 
ENERGY 
STAR
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402.3 Fenestration Requirements
Maximum fenestration U-factor = 0.65

Area weighted average of fenestration
Maximum SHGC = 0.40 for all glazing

1. Show compliance by having all glazing be <= 0.40
2. Perform REScheck weighted average trade-off 
3. Use REScheck to take credit for large overhangs 
and/or solar shade screens with clear glazing 

15 square feet exemption for decorative glazing 
Permits modest amount of stained glass, transom windows, etc. 

Opaque door exemption
One opaque door is exempt from U-factor requirements

Sunrooms
Replacement fenestration –must meet code
Weather-stripped access doors –includes 
hatches/scuttle hole covers
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Access to Attics
Weather-stripped access doors –includes 
kneewall doors, pull-down stairs, and 
hatches/scuttle hole covers
R-values for hatches R-19
Kneewall doors R-3
Pull-down stairs R-3
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IECC 2006 – Section 402.4

Air Sealing
Detailed list
Fenestration
IC-rated fixtures 
(option 3 is eliminated)
Air barrier leakage criteria in 
Section 402.4.4

Appendix A for details 
on techniques for air 
sealing –now in flip 
book format



54Airtight, IC-rated After drywall

402.4.1 Recessed Lights
Option 1 & 2 only: Must be airtight, IC-rated

Standard Can Light



Old Code – Appendix B
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No BIG Holes!

• Cover with sheet 
material and seal
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New Code –
Appendix A

(page 1)
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New Code –
Appendix A

(page 2)
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Air Sealing Blocking & Sheathing
Solid sheet behind tubs & showers on insulated walls

•Callback 
waiting to occur

•Call back 
prevention
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New Code –
Appendix A

(page 3)
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New Code –
Appendix A

(page 4)
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New Code –
Appendix A

(page 5)
Attic Kneewalls

(min. R-18 with attic-
side air barrier required)

(required)
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New Code –
Appendix A

(page 6)
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New Code –
Appendix A

(page 7)
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IECC 2006 – Section 402.5
Moisture Control

No wall or ceiling Vapor Diffusion 
Retarder required in GA
Crawlspace floor requires 100% 
plastic sealed to walls and with 
seams sealed (IRC)
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IECC 2006 – Section 402.6
Fenestration U-factor and SHGC

Maximum values permitted based on trade-off approach

IECC 2006 – Section 402.7
Minimum R-values for trade-offs with REScheck
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Load 
Calculations

FURNACE

A/C UNIT

Ductwork

Heating 
and Cooling 
Efficiency

Temperature &
Humidity Controls

Duct Installation
and Insulation

Pipe Insulation

Section 403 - Systems
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IECC 2006 – Section 403.1
HVAC Controls 

Thermostat required
Heat Pump requires smart thermostat to 
prevent unnecessary strip heat
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IECC 2006 – Section 403.2
Ducts 

R-8 Insulation (R-6 ducts in floor trusses)
No Insulation required when inside envelope
Sealing required as per IRC Mech section (UL 
181 approved sealants)
Allowed to used building cavities for returns
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IECC 2006 – Section 403.3
Pipe Insulation – Min. R-2

mechanical systems - fluids > 105 F or < 55 F
for plumbing circulating systems (plus controls)

Mechanical Vents 
require dampers

Load Calcs & Sizing
as per Mechanical section of IRC (ACCA Manual J or 
approved equivalent, i.e., ASHRAE Fundamentals)  
summary info required on certificate
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IRC references
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Compliance Paths for 
Insulation and Windows

2006 IECC 
(prescriptive chart)

Section 404
(annual simulation)

Plan Review
and Field Inspection

Basic Requirements

Insulation & Window
Requirements

RESCheck
(free software)
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IECC 2006 – Section 404
Simulated Performance Alternative

Annual energy usage simulation 
demonstrates that the proposed 
building’s energy costs are <
“standard code” building
Likely to involve a HERS rater
REMrate & Energy Gauge are 
acceptable

www.resnet.us
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Energy Code “on a Stick”
Revised table for GA – lots of footnotes
Created by RECA 

South 
GA

North 
GA

Middle 
GA


