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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. 
Certificates of Completion for both 
AIA members and non-AIA 
members are available upon 
request.

This course is registered with AIA 
CES for continuing professional 
education. As such, it does not 
include content that may be 
deemed or construed to be an 
approval or endorsement by the 
AIA 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

• 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.
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Learning Objectives

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

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

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

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

• Recognize the limitations of ACH50 and consider a new metric, ELR50

At the end of the this course, participants will be able to:
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About 
Southface
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www.southface.org
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• Name

• Organization/company

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

Who Are You?
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Status of Adopted Energy Codes
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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 – Higher envelope thresholds
• IECC 2015 – Similar to 2012 but with “HERS” Index 
option• 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
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Brief History of Energy Codes



11

IECC: 2012/15 vs. 2009
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
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

Prescriptive 
Pathway

Section 405 (IECC)
(annual simulation)

Mandatory Requirements

Scope

Insulation & Window
Requirements

UA Trade-off 
Approach
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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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Structure of 2015 IECC
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Compliance Paths for Insulation & Windows

Scope

RESCheck 
(free software)

2009/12/15 IECC 
(prescriptive chart)

Mandatory
Requirements    

Section 405
(annual simulation)

Insulation & Window
Requirements

Energy Rating Index
(annual simulation)

• 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)
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HERS Index – What’s it Mean?
• HERS Index, now often referred to as HERS Index Score 

(lower is better)
• Rated home with Index of 100 = Reference home 

exactly meeting 2004/06 IECC 
• 1% reduction in energy use = 1 point drop in Index
• Zero Energy Home = HERS Index of 0

Index = PEfraction x 100 x [Rated Home’s Htg + Clg + WtrH + L.A.]
[ Ref. Home’s Htg + Clg + WtrH + L.A.]

PEfraction is ratio of renewables to purchased energy 
(For example, a home that produces 20% of its annual 
energy from renewables would have a PEfraction of 0.8)
In this example, 0.8 x 75 = 60

40 30 30 50

70 20 30 80

200
150.75= 75
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Energy Code Compliance Pathways

2009/12/15 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:

Visit southface.org 
to download fillable 
pdf of this form!

GA Certificate
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Version: 
2012 IECC

Blower Door 
Results go here:

Air Seal / 
Insulation visual 

inspection 
checklist here:

Duct testing 
Results go here:

Visit 
southface.org

for free 
fillable pdf 
of this form!

Test Results Form 
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402.4 Air Leakage
• Mandatory Requirement: 

Air Sealing
– Detailed list
– Fireplaces
– Fenestration
– Recessed light fixtures: airtight, 

IC‐rated

• Details on techniques for air 
sealing – in flip book format
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402.4.1.1 
Air Barrier & 
Insulation 
Inspection 
Checklist is 
mandatory

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

16.

17.

2012 IECC
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402.4.3 Wood Burning Fireplaces

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

*” site-built masonry” – unofficial letter
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Air Sealing General (p. 2)
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Advanced Framing 
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Air Sealing Chases (p. 3)

30

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)

402.4.4- 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)

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

(required)
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Kneewall – WX photo shows need for blocking
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Kneewall – Pics shows need for blocking & sheathing
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Kneewall – Sheathed and blocked as per GA Code
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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 < 5 ACH50

• CZ 3-8 Test out at < 3 ACH50

ACH50= CFM50 x 60
Volume

1st Floor:   38x50x11 = 20,900 c.f.
2nd Floor:  38x50x9   = 17,100 c.f.

Total Volume:        38,000 c.f.

ACH50 = 4305 x 60 = 

38,000

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

For reference, the 2009 
IECC requires ACH50 < 7

6.8

50 ‘
11 ‘

9 ‘

38 ‘
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• Between ‘12 IECC and ‘12 
IRC, whole house 
mechanical ventilation is 
now mandated!

2012 IRC

• Whole House Mechanical 
Ventilation is REQUIRED

– Any home tighter 
than 5 ACH50
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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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• [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
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ERV -
energy 
recovery 
ventilator

Balanced Ventilation
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Positive Ventilation

Positive Ventilation Supplied via O.A. Ducted to Return

~950 cfm
1000 cfm

~50 cfm
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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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• Whole house ventilation system required
– meet IMC or IRC
– minimum efficacy

• Mechanical Vents 
– require dampers

• Bath fans
• Kitchen hoods
• Clothes dryers
• OA intakes

403.5 Ventilation
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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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17%

4%

11%

17%

9%

12%

2%

28%
Infiltration

Duct Leakage

Doors

Floors
Windows

Walls

Duct 
gain/
loss

Ceilings

Energy 
used to 
heat 
and cool 
existing 
home

Home Heating & Cooling Energy

Every home 
has its own 
unique pie!
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Home Heating & Cooling Energy

-Shrink 
the pie!

-Usage 
shifts
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Duct and Envelope Tightness (DET) Verifier

Certified DET Verifier can either:
• Be previously certified 

– HERS Rater
– 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
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Buildings XII 
Conference –
Lessons from DET 
Verifier program
(available from southface.org)

DET Verifier Study

Results from first year 
of statewide testing 
and deployment of 
testing requirements
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DET Verifier Code Comparison
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DET Verifier - Code Comparison
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DET Verifier – Lessons Learned 
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 3rd party testing
8)Consistent curriculum
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DET Verifier Test Data 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 Test Data Study
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DET Verifier Test Data Study



59

DET Verifier Test Data Study
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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
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 ACH50 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
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 ELR50 instead of ACH50

– Or, range of passing ACH50 based on house size (MF is penalized)
• Under 1000 s.f. – 4 ACH50
• 1000-3000 s.f. – 3 ACH50
• Over 3000 s.f. – 2 ACH50 • Under 1,200 s.f.  < 5 ACH50

• 1,200-3,000 s.f.  < 4 ACH50
• Over 3,000 s.f.   < 3 ACH50

Possible future amendment
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DET Testing – ELR vs. ACH

ELR50 = CFM50
Shell Area

ACH50 = CFM50 x 60
Volume
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DET Testing – ELR vs. ACH

ELR50 = CFM50
Shell Area

ACH50 = CFM50 x 60
Volume
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Wrap up and Q&A

Thank you!

Bourke Reeve

breeve@southface.org

Mike Barcik

mikeb@southface.org

Photo: Jonathan Hillyer, 2009

www.southface.org


