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LEARNING OBJECTIVES

. Review latest 2018 IECC codes + ASHRAE go.1, chap 3 vague
. Comprehend the Building Thermal Envelope

. Understand energy code air barrier & insulation requirements
. Review RESNET grade |, reference ANSI 380

. Learn the details of properly installed insulation — Grade |

. Unfaced vs faced, side vs edge stapled
. Review Field Study results

. Insulation Inspections are poor (tick the box)

*  Case Study: What we did in GA:
. Wrote a simple spec,
. Created graphics in code appendix,
. Inexpensive Pre-drywall inspection video,
. Residential Field Guide — pictorial User’s Guide

e Three Take-aways:
1. Videos that are custom, consider doing this - individual business, state or jurisdiction
2. Industry - Create your own definition of good (RESNET is too complicated)
3. Installers - Offer the whole airsealing + insulation package... (flash and batt/glass)

CURRENT COMMERCIAL ENERGY CODES

www.energycodes.gov




COMMERCIAL COMPLIANCE PATHWAYS

Mandatory Requirements

Envelope,
Lighting, and
Mechanical
Requirements

Prescriptive charts Simple Tradeoff
(IECC 2018 Comm.) COMCheck for
or either code
(ASHRAE 90.1) (free software)

Building Simulation
(IECC 2018 Comm.)
or ECB from
(ASHRAE 90.1)

Plan Review
and Field Inspection

2018 IECC - Section C402.1

)




2013,16,19 ASHRAE 90.1
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SCOPE OF RESIDENTIAL ENERGY CODE

* Focusis on building envelope
* Ceilings, walls, windows, floors, foundations
* Setsinsulation levels, window U-factors and SHGC
* Infiltration control
* Caulk and seal to prevent air leaks
* Verify tight envelope with blower door (or visual inspection)
* Ducts
* No building cavities as ducts
* Sealandinsulate
 Verify tight with duct pressurization test
* Lighting equipment
* high-efficacy lamps required
» 3alternatives to prescriptive compliance




CURRENT RESIDENTIAL ENERGY CODES

www.energycodes.gov

RESIDENTIAL BUILDINGS

* New construction
* 1and 2 family (R3)

e Multi-family, 3 stories and
less (R2 and R4) — IECC

e Additions, Alterations,
Repairs

Exempt Buildings
* No conditioning
* Historical
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2009 IECC- Section 402.1

1

2018 IECC- Section R402.1
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COMPLIANCE PATHS FOR INSULATION & WINDOWS

Scope

Insulation & Window
Requirements

————
1

| | |

2009 - 2018 IECC UA Trade-off Simulated 2015/18 IECC

prescriptive chart (RESCheck) Performance Alt “HERS/ERI"

Mandatory Requirements |} = = = = — I

* The new Energy Rating Index (ERI) path gives the most design
flexibility (e.g., credit for mechanical equipment efficiency)
e ltalso credits items not covered by the code

(e.g., appliance efficiencies) .
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GA LIMITS ON TRADEOFFS

* Home must meet mandatory Table applies to all
requirements of R401.2 and R403.5.3 Trade-off options:
* The building thermal envelope shall 0 st
*  UATrade-off
be greater than or equal to levels of .
- *  Simulated Perf
efficiency of the GA 2011/2009 IECC - Energy Rating

* Applies to all trade-off options Index (ERI)

14
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PRESCRIPTIVE RESIDENTIAL ENERGY CODE R-VALUES

2018 IECC — for house in
Climate Zone 3
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2015 RESIDENTIAL ENERGY CODE FIELD STUDY -

GEORGIA RESULTS

8 Key Items :
* High-efficiency lighting

* Envelope tightness (ACH50)

* Duct leakage
» Exterior wall insulation
* Ceiling insulation

* Foundation insulation
(floor [ basement wall / slab)

* Window U-factor
* Window SHGC

Minimum 63 observations of each key item

17
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HIGH EFFICACY LAMPS (%)
NO. OF OBSERVATIONS: 79

CzZ:2

Vertical red line indicates the 2009
IECC prescriptive code requirement of
50% of all lamps

Key Takeaway:

Of 79 homes observed only 27
complied with the minimum
Standard (~34% compliance)

Higher is Better!

50%

CZ:3

50%

Cz4

18
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ENVELOPE TIGHTNESS (ACH50)

NO. OF OBSERVATIONS: 73

Cz:2

Vertical red line indicates the 2009
IECC prescriptive code requirement
of 7 ACHgo (max.)

Key Takeaway:
Only 3 results worse than code
of 73 tests conducted

The average ACHso for all
homes tested was 4.9

Lower is Better!

7 ACH50

CZ:3

7 ACH50

Cz4
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DUCT TIGHTNESS

(CFM25/100 FT2 CFA)
NO. OF OBSERVATIONS: 70

CzZ:2

Vertical red line indicates the 2009
IECC prescriptive code requirement of
maximum 12% Total Leakage

Key Takeaways:
While many duct systems

complied with the 2009 IECC,
most would not comply with
2012/15/18 codes

Many duct systems located
completely inside the thermal
envelope tested much worse
han 12% duct leakage

Lower is Better!

12%

CzZ3

12%

Cz4
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CEILING R-VALUE
NO. OF OBSERVATIONS: 99

Vertical red line indicates the 2009
IECC prescriptive code requirement of
R-30inCZ's 2 & 3 and

R-38inCZ 4

GA Code allows ceiling

insulation to be traded down
to as low as R-19

Key Takeaway:

Quality of installation (Grade)
was generally fair to poor

Higher is Better!

Cz:2

R-30
CZ:3

R-30 R-38
Cz4
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FRAME WALL R-VALUE (cAviTy)
NO. OF OBSERVATIONS: 76

Cz:2

Vertical red line indicates the 2009

IECC prescriptive code requirement of
R-13 forall CZ's

Key Takeaway:

Quality of installation (Grade)
was generally poor

Higher is Better!

R-13

CZ3

R-13

Cz4

22
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GEORGIA SAVINGS POTENTIAL

First-year savings if 100% compliance achieved

Electricity savings
* 11,148 MWh
* $2.41 million

Total first-year savings:
$3.12 million
Gas savings

* 547,700 therms

. Focus of new code:
* $0.78 million - LED lighting

* Tighter ducts & envelope

* Proper install of insulation

402—BUILDING THERMAL ENVELOPE

o
4
30° conditioned Space
Outdoors \ o .
P | (727 CIf
Unconditioned Space Conditiorjed




GA AMENDMENTS APPENDIX RA —
BUILDING THERMAL ENVELOPE

<

eAlthough these three homes look identical from the outside,
each has defined the building thermal envelope differently

25
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R402.2: SPECIFIC INSULATION REQUIREMENTS

Prescriptive details for insulating
portions of the building envelope
* Ceilings with Attic — 402.2.1
* Ceilings w/out Attic — 402.2.2

* Eave baffles - 402.2.3

¢ Access hatches and doors -
402.2.4

* MassWalls — 402.2.5
* Steel Framing —402.2.6

* Partial structural sheathed walls
—402.2.7

* Floors —402.2.8

* BasementWalls — 402.2.9
* Slab-on-grade - 402.2.10

* Crawlspace Walls - 402.2.11
* Masonry Veneer — 402.2.12
* Sunrooms — 402.2.13

26
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402.2.1 - CEILINGS WITH ATTICS

*R-38is prescriptive requirement CZ3
e Complete coverage of continuous
R-30 is deemed to comply

* GA: R-19 is acceptable under HVAC
attic platforms
(32 s.f./platform + 32" walkway)

e Rulers (+card) required every 300 s.f.

for blown attic insulation (R301.1.1)

27

27

402.2.1 - CEILINGS WITH ATTICS

R-38

R-30

28
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402.2.2 - CEILINGS WITHOUT ATTICS

* R-30 for 20% (up to 500 s.f.) acceptable for CZ3
* Vaulted ceilings and foam sprayed rooflines will need
to perform an R-value trade-off

* GA specific: Can trade down to unvented R-20 if spray
foam insulation is used (air impermeable insulation)

29
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R402.2.4 ACCESS HATCHES & DOORS

e With 990 s.f. = R-38,
and 10s.f. = R-1,
Effective R-value = R-29!

30
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R402.2.4 ACCESS HATCHES & DOORS

\

Rough opening
must be air sealed

Attic zipper tent
with pocket for batt

31
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R402.2.8 FLOORS

32
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PROBLEMS WITH UNDERFLOOR INSULATION

33
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R402.2.9 BASEMENT WALLS

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

M\

" (CZ2: Noinsulation required

34
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R402.2.9 BASEMENT WALLS

Insulation strategies:

Fiberglass battw/
Cellulose batt vinyl backing Rigid foam board

35
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R402.2.9 BASEMENT WALLS

Insulation strategies:

. Fiberglass batt in Spray
Rigid AGW, foam board Polyurethane
foam board on concrete Foam

36
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R402.2.9 BASEMENT WALLS

37
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R402.2.9 BASEMENT WALLS

Blanket basement
insulation options

38
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R402.2.21 CRAWLSPACE WALLS

Standard vented [W-UU\]U\/]

crawlspace -
underfloor insulation

MM

— Closed
crawlspace
[ Junderfloor
Closed insulation
crawlspace with /' 4 Note: all crawspaces must

wall insulation

meet vapor retarder

requirements, as per IRC

(exception for open crawlspaces)
39
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R402.2.21 CRAWLSPACE WALLS

Seal ground with plastic (6” up walls, 6” overlaps)

Insulate interior of walls to satisfy code

(R-10inCZ4, R-5in CZ3, R-0inCZ2)

Eliminate all vents and leaks (access doors)

Satisfy IRC exception to vent requirement (IRC section R408.3)

Venting Exceptions: Critical Details:

» Continuous exhaust * No drainage problems
(radon) ¢ Use a sealed combustion/

e Direct condition direct vent furnace or
crawlspace (supply) install a Heat Pump

¢ Direct condition ¢ Pest Control and Code

(dehumidifier) Official awareness

40
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R402.2.121 CRAWLSPACE WALLS

SF suggestion: taped, hinged “plug”
of rigid insulation board in gap

www.crawlspaces.org \

Gap for pest
inspection

Air seal & insulate band area
3-inch view strip (removable is option)
| Crawl space wall insulation to extend to within
0-9” of finished interior grade
. Complete plastic sealed to walls at least 6 inches
up the stem wall 41

T\//
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INSULATION TECHNIQUES — BAND AREA

Open/ - Pest Control industry
Closed struggles with band area
Cell Foam fully filled with SPF

« SPF that fills band blocks
inspection for pest control

- Air seal and then insulate
with movable insulation

Caulk and product (batts, pillows, rigid
Fiberglass board, etc.)
Batt

* Must air seal
and insulate

rim/band area Blown
. Bag/
in basements Pillow

& crawlspaces

42
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BLOWER DOOR ENVELOPE TESTING

Required in 2012
(2009 IECC option <7 ACH50)
('12-'28 IECC < 3 ACH5o *)

(*< 5 ACH50 for CZ 1-2)

Quantifies the Amount of
Leakage Across the Home's
Thermal Boundary

Administered by a Certified
Professional (DET Verifier)

Reported to Builder and Code
Official with results on Certificate

4

GA APPENDIX RA - GRAPHICS ILLUSTRATE
TABLE 402.4.1.1 AIR SEALING & INSULATION

44
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GA APPENDIX RA - GRAPHICS ILLUSTRATE
CORRECT PRACTICE — ATTIC KNEEWALLS

Install
Kneewall )

blocking

45
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INSTALLING INSULATION

* Voids/gaps
» Compression/ incomplete fill

These do NOT
pass code!!

46
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INSTALLING INSULATION

* Voids/gaps
* Compression/
incomplete fill

These do NOT )
pass code!!

47
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INSULATION INSTALLATION: GRADE I, I, ORI

Unless verified, assume Grade Ill (worst) — see RESNET Mortgage Standard Appendix A11-16

installation shall be af least this good to be labeled as
“Grade lIl”

il

e | a4
Grade II": “Grade I
— f T —
|
F -
No more than 2% of surface area of insulation missing is Occasional very small gaps are acceptable for “Grade I”

acceptable for “Grade II”

Source: www.resnet.us 48
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INSULATION INSTALLATION: | Voids/Gaps
RESNET APPENDIX A ’ ,Cn"c':mf‘t':;,’,
Source: www.resnet.us 49
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INSULATION INSTALLATION: GRADE |

Source: www.resnet.us 50
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INSULATION INSTALLATION: GRADE I

Source: www.resnet.us 51
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INSULATION INSTALLATION: GRADE Il

Source: www.resnet.us 52
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G RA D E I Appendix A-11 - A-13

» occasional very small gaps

* less than 2% compression/incomplete fill
(which may not be more than 30% compressed)

Gaps Compression

Source: www.resnet.us
53
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G RA D E I I Appendix A-13 - A-15

* <2%gaps

* <10% compressionf/incomplete fill
(which may not be more than 30% compressed in depth)

IT T — —— T | . al

— ‘k 4 L | | - AL‘,

Gaps Cbm pression

Source: www.resnet.us 54
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G RAD E I I I Appendix A-15 - A-16
* >2%and < 5% gaps
* (greater than 5% = downgraded R-value)

- (7Y

' Gaps

Source: www.resnet.us
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WHAT GRADE?

—
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WHAT
GRADE?
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R7
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WHAT GRADE?
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WHAT
GRADE?
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WHAT GRADE?
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R1

WHAT GRADE?

R2




WHAT GRADE?
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CONTINUOUS INSULATION & AIR BARRIER

Building Thermal Envelope
(air barrier and insulation must be in complete contact)

64
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CEILING INSULATION FAIL

65

* Voids /Gaps

INSTALLING INSULATION ~ ° [ompression/

Incomplete Fill

66




WALL INSULATION —-VOIDS | GAPS

< 1% of insulated area

Good!!! Bad!!!

67

R7

WALL INSULATION —
COMPRESSION / INCOMPLETE FILL

< 2% of insulated area
AND < 1” of depth

Good!!! Bad!!!

68
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INSULATION:
INSTALLATION VS. VAPOR RETARDER

* Wall and ceiling vapor
retarders are not required
in Climate Zones 1-4

» Often, kraft paper-facing
on batts adversely impacts
installation

69
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VIDEOS OF INSULATION INSTALLATION
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VIDEOS OF INSULATION INSTALLATION

71
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VIDEOS OF INSULATION INSTALLATION

72

72




CEILING
INSULATION

Good!!!

73
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CEILING
INSULATION

Bad!!!

74

74




UGLY CEILING INSULATION

7R

FLOOR INSULATION

Good!!! Bad!!!

76
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WRAP UP AND ENERGY CODE RESOURCES

mikeb@southface.org

Online educational resources are available by visiting:
www.southfaceonlinetraining.org

Technical assistance or training requests can be submitted to
Energy Code Hotline at: energycodes@southface.org or
404-604-3598

Additional Resources

DOE Field Study: For additional information on other DOE Field Studies
and participating states, visit the Building Energy Codes website here:
https://www.energycodes.gov/compliance/energy-code-field-studies

www.southface.org
=> Education => Our Courses => Energy Code => GA Energy Code
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