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The Latest & Greatest in Energy Codes:

What’s in the 2012 IECC that’s 
Not in the Old Code?

…and who’s doing what with this code?

Mike Barcik & Ray Ivy
Southface
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Nerd Humor
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Southface promotes sustainable homes, 
workplaces and communities through 
education, research, advocacy and 

technical assistance.

About Southface

Matching Quiz:

• Mike

• Ray

• Both

• Neither

• Drinks lots of water; pees frequently

• Jumped many times out of airplanes

• Dog ate poison and vomited profusely

• Trained many HERS Raters

• Won’t eat veggies (drinks them in smoothies)

• Helped Andrew Young change pants

• Built lots of Habitat houses

• Dated Miss Alabama contestant 19xx
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Status of Adopted Energy Codes
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IECC: 2012 vs. 2009
Summary of Changes to IECC 2012

• Major changes 
• Consolidated with IRC energy chapter 
(actually a change to the IRC, not the IECC) 

• 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 
• Retains prohibition on envelope-equipment trade-offs 

• 75% efficient lighting “mandatory” requirement
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Brief History of Energy Codes
•MEC 1992, ’93, 95 – “Early” energy codes, 
complicated, DP windows required

• IECC 98, 2000, ‘03 – “Strengthening”, 
SHGC of 0.4 required where < 3500 HDD

• IECC 2004, ‘06 – “Simplification”, 
Fewer CZ’s, eliminate % glazing, 
certificate required

• IECC 2009 – Duct + envelope testing, 
efficient lighting – ARRA “mandated”

• IECC 2012 – More challenging than ever!

• 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 50% > than ‘06 version
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Structure of 2012 IECC
Commercial Section

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

• Ch. 2 Definitions 

• Ch. 3 General 
Requirements 

• Ch. 4 Commercial Energy 
Efficiency 

• Ch. 5 Referenced 
Standards 

• Index 

Residential Section

• Ch. 1 Scope and 
Application / Administrative 
and Enforcement 

• Ch. 2 Definitions 

• Ch. 3 General 
Requirements 

• Ch. 4 Residential Energy 
Efficiency 

• Ch. 5 Referenced 
Standards 

• Index 
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402-Building Thermal Envelope
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Energy Code Compliance Pathways

2009 + 2012 IECC 
(prescriptive chart)

Section 405
(annual simulation)

Mandatory Requirements

Scope

Insulation & Window
Requirements

UA Trade-off
(RESCheck - free)
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IECC Climate Zones
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Prescriptive Code: 
Insulation & Fenestration by Climate Zone

Table 402.1.1
Insulation and Fenestration Requirements by Componenta

CLIMATE 
ZONE 

FENESTRATION 
U-FACTORb 

SKYLIGHTb  
U-FACTOR 

GLAZED 
FENESTRATIONb,e 

SHGC 

CEILING  
R-VALUE

WOOD 
FRAME WALL  

R-VALUE 

MASS 
WALL  

R-VALUEi 

FLOOR 
R-

VALUE 

BASEMENTc 
WALL  

R-VALUE 

SLABd 
R-VALUE 
& DEPTH 

CRAWL 
SPACEc 

WALL  
R-VALUE 

1 1.20 0.75 0.30 30 13 3 / 4 13 0 0 0 
2 0.65j 0.75 0.30 30 13 4 / 6 13 0 0 0 
3 0.50j 0.65 0.30 30 13 5 / 8 19 5 / 13f 0 5 / 13 

4 except 
Marine 

0.35 0.60 NR 38 13 5 / 10 19 10 / 13 10, 2ft 10 / 13 

5 and 
Marine 4 

0.35 0.60 NR 38 20 or 13+5h  13 / 17 30g 10 / 13 10, 2 ft 10 / 13 

6 0.35 0.60 NR 49 19 or 13+5h  15 / 19 30g 15 / 19 10, 4 ft 10 / 13 
7 and 8 0.35 0.60 NR 49 21 19 / 21 38g 15 / 19 10, 4 ft 10 / 13 

a. 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.
c. “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.
d. 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.
e. There are no SHGC requirements in the Marine Zone.
f. Basement wall insulation is not required in warm-humid locations as defined by Figure 301.1 and Table 301.1.
g. 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.
j. 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: 
Insulation & Fenestration by Climate Zone
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Wood Frame Walls – R402
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IECC 2012 Wall Impacts
•2x6 construction or foam thermal break now prescriptive 
“mandate” in most CZ’s

–Envelope trade-off options limited

–Equipment trade-off options prohibited

•2x4 and R-20
–3” closed cell foam

–2” closed cell (one pass) + radiant insulation

•Insulating sheathing
– Consider Products like Zip System with foam attached or DOW 

Structural Insulated Sheathing (SIS)

– Can reduce sheathing by R-3 up to 40% for bracing

– Over-sheathing technique – stagger seams of continuous OSB with 
continuous foam

•Log walls difficult to comply without large diameter logs or 
furred-in finish layer (SIP logs!)
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Prescriptive Code: Fenestration Changes

1616

Compliance Paths for Insulation & Windows

2012 IECC 
(prescriptive chart)

Section 405
(annual simulation)

Mandatory
Requirements    

Scope

Insulation & Window
Requirements

UA Trade-off
(RESCheck) 
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REScheckTM Software
www.energycodes.gov

• Software evaluates 
specific designs quickly

• Demonstrates SHGC 
compliance

• Allows trade-offs
– Building envelope 

components

– Heating and cooling 
equipment efficiency 
trade-offs not allowed 
in ‘09 or ‘12 IECC

1818

Simple Trade Offs

• Vaulted ceilings 
and foam 
sprayed 
rooflines would 
likely need to 
perform an R-
value (U-factor) 
trade-off 

• RESCheck is 
historically an 
excellent free 
tool for this

• However, much 
of the trade-off 
“cushion” is now 
gone
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• Details for insulating 
various aspects of the 
building envelope
– Ceilings with Attic – 402.2.1
– Ceilings w/out Attic – 402.2.2
– Eave baffle – 402.2.3
– Access hatches and doors–

402.2.4
– Mass Walls – 402.2.5
– Steel Framing – 402.2.6
– Floors – 402.2.7
– Basement Walls – 402.2.8
– Slab-on-grade – 402.2.9
– Crawlspace Walls – 402.2.10
– Masonry Veneer – 402.2.11
– Sunrooms – 402.2.12

Section 402.2: Insulation Requirements
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402.2.1 - Ceilings with Attics

• Use of advanced framing (raised 
top plate or energy trusses) that 
permit continuous, consistent R-
value is credited:

• R-38->R-30; R-49->R-38
• Rulers required every 300 s.f.
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402.2.1 - Ceilings with Attics
Tradeoff required unless entire ceiling meets prescriptive R-

value (exception for 402.2)
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402.2.2 - Ceilings without Attics
All Climate Zones require at least R-30
Up to 500 s.f. can be traded down to R-30 if the assembly 

does not permit room for full amount

Vaulted ceilings and foam sprayed rooflines 
will likely need to perform a trade-off 
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402.2.3 Eave baffle 
• Details of proper eave baffle – opening > vent opening, 

solid material that extends over top of insulation
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402.2.4 – Access hatches & doors
• Weather-strip and insulate access 
doors to match surrounding R-value

• Vertical doors (kneewall ~R-20) 

• Hatches/scuttle holes

• Pull-down stairs – yikes!

• Insulation dam
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402.2.5 – Mass Walls
Mass walls are above grade walls that are concrete, block, 
insulated concrete forms, masonry cavity, brick (other than 
veneer), earth (adobe, compressed block, rammed earth) 
and solid timber/logs

CZ2: R-4, CZ3&4: R-8 CZ2:R-6, CZ3&4:R-13

Exterior or integral insulation Interior insulation
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402.2.6 Steel Framing & 402.2.7 Floors

402.2.6 – Steel Framing

• Steel framing –
equivalency charts 
adjust for thermal 
bridging (see Table)

402.2.7 – Floors

• Floors – insulation must 
maintain (continuous) 
permanent contact 
against subfloor
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Reality of Underfloor Insulation
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• Basement Wall –
Average gross wall 
must be > 50% below 
grade and enclose 
conditioned space

• CZ4: R-10 continuous 
or R-13 cavity

• CZ3: R-5 continuous or 
R-13 cavity

• CZ2: No insulation 
required

Grade Line

4’

4’

4’

4’

402.2.8 Basement Walls
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402.2.8 Basement Walls

Insulation strategies for non-finished basements:

Fiberglass batt 
w/ vinyl backingCellulose batt Rigid foam board
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402.2.9 Slabs

402.2.8 – Slab-on-grade

• Slabs – CZ1-3 no required 
insulation (termites)

• R-10 for 2’ in CZ 4&5

• R-10 for 4’ in CZ 6-8

• R-5 added to R-value
for heated slab (e.g., 

radiant floor heating in slab)
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402.2.10 Crawlspaces - 3 Options

Standard vented
crawlspace -
underfloor insulation

Closed
crawlspace
underfloor
insulationClosed

crawlspace with 
wall insulation

• Note: all crawspaces must 
meet Class I vapor retarder 
requirements, as per IRC

32

• Seal ground with plastic (6” up walls, 6” overlaps)
• Continuous insulation on interior of walls to satisfy code 

(R-10 in CZ4, R-5 in CZ3,  R-0 in CZ2)
• Eliminate all vents and leaks (access doors)
• Satisfy IRC exception to vent requirement (2006 IRC 

section R408.3)

Critical Details:

• No drainage problems

• Use a sealed 
combustion / direct vent 
furnace or install a Heat 
Pump

• Pest Control and Code 
Official awareness

Venting Exceptions:

• Continuous exhaust 
(radon)

• Direct condition 
crawlspace (supply)

• Direct condition 
(dehumidifier)

Closed Crawlspaces
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402.2.10 – Crawlspace Walls
402.2.10
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402.2.11 Veneer & 402.2.12 Sunrooms

Section 402.2.11
• Masonry veneer – horizontal 

insulation not required (insulation 
exception for brick ledge)

Section 402.2.12
• Thermally Isolated Sunroom 

(CZ1-4: R-19 ceiling, CZ 5-8: R-
24 ceiling; R-13 separation walls, 
fenestration meets code)
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Fenestration Performance
U-factor
• Lower U-factor means better insulated 

(U = 1/R)
• U-factor applies to

– windows, 
– skylights, 
– doors

Solar Heat Gain Coefficient
• The SHGC is the fraction of the solar 

heat from the sun that enters through a 
window
– SP clear glass

SHGC: ~ 0.8
– DP clear glass

SHGC: ~ 0.6-0.7
– DP low-e 

(low solar gain)
SHGC: ~ 0.25

Single Pane

U = 1.05

Double Pane

U = 0.55

Triple Pane

U = 0.35

Double Pane w/ low-e

U = 0.35
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• Low-e effectively required for all CZ’s!
• Maximum fenestration U-factor =

0.40 in CZ2, 0.35 in CZ3-4 or 0.32 in CZ 5-8
– Area weighted average of fenestration

• Maximum SHGC = 0.25 for CZ1-3 
and Maximum SHGC =0.4 for CZ4
– Area weighted average of fenestration 

1. Show compliance by having all glazing be < 0.25 (or 0.4 for CZ4)
2. Perform REScheck weighted average trade-off
3. Use free Weighted Average tool from Southface

402.3 Fenestration Requirements

0.25 SHGC

0.25
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402.3 Fenestration Requirements

• Download free from www.southface.org
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402.3 Fenestration Requirements

• 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 
• Replacement fenestration – must meet code
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303.1.3 Fenestration
If not NFRC labeled, must use tables 303.1.3(1&2) 
to assign a default SHGC and U-Factor

Example: vinyl-
clad wood window

If no NFRC label 
present: 
Default U-factor: 0.55
Default SHGC: 0.70

If NFRC label 
present:
Values on label 
apply.
(in this example:
U-factor 0.30
SHGC 0.25)

Window Label “Catch-22”
NFRC label effectively required 0.25
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• If the simulated performance path (section 405) trade-
offs are used, SHGC cannot exceed 0.50 (CZ 2&3) and 
U-factor cannot exceed 0.48 (CZ4) 

• If REScheck is used, U-factor cannot exceed 0.50 and 
SHGC cannot exceed 0.30

• Air Leakage < 0.3 cfm / s.f. & labeled (exception for site built)

402.5 Fenestration Requirements

0.25
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Energy Code Compliance Pathways

2009 IECC 
(prescriptive chart)

Section 405
(annual simulation)

Mandatory Requirements

Scope

Insulation & Window
Requirements

UA Trade-off 
Approach
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2012 IECC- Section 401.3

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
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Blower Door 
Results go here:

Load Calc Results 
go here:

Duct testing 
Results go here:

Go to southface.org 
to download fillable
pdf of this form!
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402.4 Air Leakage

• Mandatory Requirement: 
Air Sealing
– Detailed list
– Testing
– Fireplaces
– Fenestration
– Recessed light fixtures: airtight, 

IC-rated

• Details on techniques for air 
sealing – in flip book format
(www.southface.org)
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402.4.3 Wood Burning Fireplaces

• New *wood-burning fireplaces shall have 
gasketed doors and outdoor combustion air

*”masonry site-built” – unofficial letter
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402.4.1.1 Air Barrier and Insulation Inspection

1.

2.

3.

4.

5.

6.

7.

8.

9.
10.
11.

12.

13.

14.
16.
17.
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Air Sealing General (p. 2)

48

Advanced Framing 
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Air Sealing Chases (p. 3)

50

Air Sealing Blocking & Sheathing (p. 3)

Solid sheet behind tubs & showers on insulated walls

Call back waiting to occur

Call back prevention
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Air Sealing Windows (p. 4)

N1102.4.4- Windows, skylights 
and doors ≤ 0.3 cfm/s.f., 
Swinging doors ≤  0.5 cfm/s.f.
Exception: site built
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Air Sealing Combustion (p. 5)

N1102.4.3- Site built 
masonry  wood-burning 
fireplaces must  have 
gasketed doors and 
outdoor combustion air
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Air Sealing Kneewalls (p. 6)

(required)

54

Air Sealing Attic Access (p. 7)
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Air Sealing Adjacent Garage
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402.4.2.1 Envelope Tightness

• REQUIRED Blower Door test 
– CZ 1-2 Test out at less than 5 ACH50

– CZ 3-8 Test out at less than 3 ACH50

ACH50 = CFM50 x 60
Volume
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• [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)

403.5 Mechanical Ventilation

• Ventilation is REQUIRED
– Any home tighter than 5 ACH50

58

IRC Ventilation (based on ASHRAE 62.2 table)

Note:  
IECC 2012 does not
include ASHRAE 62.2 
details & formula:
(#BR+1) x 7.5 cfm 

+     1 cfm / 100 s.f. 

(Suggest state 
amendment with 62.2 as 
alternative approach)
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ERV -
energy 
recovery 
ventilator

Balanced Ventilation

60

Positive Ventilation

Positive Ventilation Supplied via O.A. Ducted to Return

~950 cfm
1000 cfm

~50 cfm
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Mandatory Requirement:
• Programmable thermostat required for furnace
• Heat Pump requires smart thermostat / lockout 

feature to prevent unnecessary strip heat

Section 403.1 - HVAC Controls

0

10

20

30

40

50

60

0 10 20 30 40 50 60

Heating
Capacity
House
LoadkB

tu
/h

r

Outside Temperature oF
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403.2.2. Duct Tightness Testing
•Duct Tightness Testing REQUIRED 
(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)
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403.2 - Ducts

Mandatory Requirement:

• Insulation:
– 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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• Pipe Insulation 
–R-3: long list of new applications, must be weather proof
–mechanical systems –

fluids > 105 F or < 55 F

•Controls for plumbing circulating systems 

403.3&4 Piping Insulation & SWH



65

• Whole house ventilation system required
– meet IMC or IRC
– minimum efficacy

• Mechanical Vents 
– require dampers

403.5 Ventilation
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403.4 Hot Water Distribution

• Circulating system 
controls (prefer on-
demand with button or 
motion activated)-(Mandatory)

• Pipe insulation -(Prescriptive)
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403.6 Equipment Sizing

• 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 design temps
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403.8 Snow melt system controls

Snow melt system controls:
• Automatic controls that can shut system down when 

pavement temperature is above 50°F and it is not 
snowing/raining; or

• Automatic or manual control  that can shut system down 
when outdoor temp is above 40°F

68
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403.9 Pools

403.9.1 Pool heaters 
– Readily accessible on-off switch

– Natural gas or LPG fired pool heaters will 
not have continuously burning pilot lights

403.9.2 Time switches 
– Automatic controls required to operate pool 

heaters and pumps on a preset schedule

– Exceptions
• Where public health standards require 24 

hour operation

• Where pumps are required to operate solar 
and waste heat recovery pool heating 
systems
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403.9.3 Pool Covers 
• Heated pools required to have a pool cover

– Pool cover must be vapor retardant

• Exception
– Pools deriving > 70% energy for heating from site-recovered 

energy (heat pump) or solar source
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Lighting – Section 404
• Residential

– 75% of lamps in permanently installed fixtures shall 
be high efficacy lamps

• 60 lumens per watt if over 40 W

• 50 lumens per watt if between 40 and 15 W

• 40 lumens per watt if 15 W less

• Check out smart planet – “nano bulb”
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Compliance Paths for Insulation & Windows

2012 IECC 
(prescriptive chart)

Section 405
(annual simulation)

Mandatory
Requirements    

Scope

Insulation & Window
Requirements

RESCheck 
(free software)
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IECC 2009 – Section 406
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, etc. 

• Allow more flexibility (SHGC, duct R-value, etc.)

• More valuable due to stricter code

www.resnet.us
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Duct and Envelope Tightness (DET) Verifier

Certified DET Verifier can either:
• Be previously certified 

– HERS Rater
– BPI Analyst

• Pass a DET Verifier Course
– Explain calculations for ACH50 and % duct leakage
– Discuss testing protocol (setup, safety, and accuracy)
– Field exam on tools (use blower door and duct tester)
– Pass Written Exam – 25 Questions (1 hour) 
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Draft of white paper 
for Thermal XII 
Conference about 
DET Verifier program 
(available from southface.org)

DET Verifier Study
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DET Verifier Study
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DET Verifier Study
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DET Verifier Study
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 Study
Some 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

• 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
• Prefer ELR50 over ACH50

• Sampling Protocol for MF (test every SF home)
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Wrap up and Q&A
Thank you!

Mike Barcik

mbarcik@southface.org

Ray Ivy

rivy@southface.org

Brandon Jones

bjones@southface.org

Bourke Reeve

breeve@southface.org

www.southface.org

www.bcap-energy.org

www.energycodes.gov
Photo: Jonathan Hillyer, 2009
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1. Improved Kneewalls

2. Consistent Windows 

3. Air Sealing Graphics

4. Minimum Insulation Thresholds

5. Lighting Vacancy Sensor Credit

6. Better Ducts - Require Mastic

7. No Electric Furnaces

8. No Powered Attic Ventilators (except solar powered)

9. Mandatory Blower Door and Duct Blaster test 

10.Qualifications of Verifiers– (who can do testing)

Ways we have made the code better

Unique to Georgia


