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» 20 years’ experience in the building industry.

= 15 years of energy rating, engineering and
code development experience.

= Advocate for advancing energy efficiency in a
cost-effective manner, balancing energy
efficiency and structural design.
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2. Impacts of Energy Codes
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> Code Efficiency Category
M 2021 IECC

[ 2018 IECC

B 2015 IECC

[ 2009 IECC

B <2009 IECC

[J No statewide code

Updated on 06/30/23
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Both are Prescriptive Paths

IECC Compliance - Four Options

Both are Performance Paths

Prescriptive

U-Factor and
“UA” Alternatives

R-Values
402.1.3

Simulated
Performance

(software)

ERI

(software)

U-Factor
402.1.2
Total Building UA
402.1.5

Simulated
Performance
Alternative

405

ERI
Section R406

+ Additional Efficiency Options

APA
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2018-IECC Building Envelope

GLAZED WOooD
CUATE saation SKILSHTR FENEceuMe  rae wasewa rioon Pl saiue
U-FACTOR® SHGCb. © R-VALUE R-VALUE & DEPTH R-VALUE
2 40 065 025 38 13 4/6 13 0 0 0
20 or f
3 035 055 025 38 % 813 19 513 0 5113
4 except 20 or
VarcP 035 055 040 49 % 813 19 1013 10,2ft 10113
5 and 20 or
Mane 4 032 055 NR 49 oL 1817 300 15119 10,21t 1519
6 032 055 NR 49 21%:53 o 1520 30° 1519 10,4ft 1519
7and8 032 055  NR 49 21%:53 o 1921 388 1519 10,4ft 15119

APA
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2021 IECC - Building Envelope

GLAZED CRAWL
FENE- oD BASEMENT SLAB¢
CLIMATE SKYLIGHT® FENE- CEILING MASS WAL FLOOR SPACE®
STRATION FRAME WALL n WALL R-VALUE
ZONE U-FACTORb U-FACTOR S;:é;!f’.“ R-VALUE R-VALUE R-VALUE! R-VALUE R-VALUE & DEPTH RY\V,ill.-ll.JE
1 NR 0.75 0.25 30 13 3/4 13 0 0 0
2 40 0.65 0.25 38 13 4/6 13 0 0 0
0.35 0.55 0.25 38 |200r13+5% 813 19 513 10,2ft 513
4 except 20 +5 or
oxcePt 035 0.55 0.40 60 oo ans 19 1013 10,4t 10A3
5 and 20+5 or
oand o3 0.55 NR 60 ore o | 137 309 1519 10,4t 1519
6 0.32 0.55 NR 60 | 2900 | 15120 300 1519 10,4f 1518
7and8 032 0.55 NR 60 | 200 | 1oz 389 1519 10,4t 1518

APA
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» R408.2.5 - Improved air sealing and efficient ventilation system option

Additional Efficiency Options

» R408.2.1 — Enhanced envelope performance option

» Design UA <= Standard UA* 0.95

» R408.2.2 — More efficient HVAC equipment performance option

» Furnace >= 95 AFUE and AC >= 16 SEER
»  Air Source Heat Pump >= 10 HSPF/16 SEER
» Ground Source Heat Pump >= 3.5 COP

» R408.2.3 — Reduced energy use in service water heating option

» Fossil fuel water heater >= 0.82 EF
»  Electric water heater >= 2.0 EF
» Solar water heater >= 0.4 solar fraction

» R408.2.4 — More efficient duct thermal distribution system option

» 100% of ducts and air handler inside building thermal envelope
» 100% of ductless or hydronic system inside building thermal envelope
» 100% of duct thermal distribution system located in conditioned space

» Air Leakage <= 3.0 ACH50
» HRV (75% Sensible Recovery Efficiency) or ERV (50% Latent Recovery/Moisture Transfer)

APA*

14
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International Energy Conservation
Code/Building Science
= 2021 IECC

= Requires continuous insulation (Cl) on
wall assemblies from Climate Zone 4 and
north.

= Cl on exterior walls has the potential to e
reduce WSP market share.

= Incentivizes builders switching to competitive
insulated sheathing products.

= Potential for builders to switch from
continuous sheathing with WSP to intermittent
wall bracing, reducing WSP wall sheathing by
as much as 75% per home.

Dry (B) Moist (A)

IECC Climate Zones

L I AVery Mot Humi

48 Mixed Dry.
4G Mixed Marine
B 5ACou Humid
5] 58 Cola Dry
B 5C ool Marine
B 6ACok Humid
[ 68 Cou Dry
B 7Vory Cod
W, & SubarcticArctc

APA
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2024 IECC - Building Envelope

GLAZED CRAWL
CLIMATE FENE- = skyLIGHT® FENE- CEILING oD MASSWAL  FLOOR  DASEMENT SEABK SPACE®
STRATION FRAME WALL i WALL R-VALUE

ZONE U-FACTORb U-FACTOR S;:éngzN R-VALUE R-VALUE R-VALUE! R-VALUE R-VALUE & DEPTH R\-I{llﬁLLbE

1 NR 0.75 0.25 30 13 3/4 13 0 0 0

40 0.65 0.25 38 13 4/6 13 0 0 0

3 0.32 0.55 0.25 38 [200r13+5Y 8/13 19 513 10, 2ft 5/13

4,\‘;:;?1? 0.30 0.55 0.40 49 21%15150? 8/13 19 1013 10,2ft  10/13
oand 028 0.55 NR a9 | 2050 | 1an7 309 1519 10,4t 15/19
6 0.28 0.55 NR 49 21%:51 o | 18720 309 15119 10,4t 1519
7and8 027 0.55 NR a9 | 2000 | 1021 389 1519 10,4t 1518

APA
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2024 IECC -Additional Efficiency

TABLE R408.2CREDITS FOR ADDITIONAL ENERGY EFFICIENCY
CREDIT VALUE
MEASURE Climate climate o imate
nummer | MEASURE DESCRIPTION Zoneso Climate Climate  Zone4 Zonea  Climate  Climate  Climate  Climate
Zone2  Zone3d except i Zone5  Zoneb Zone 7 Zone 8
&1 £ Marine
Marine

z 259 ion i

RA08.2.1.1(1) 2.5% Reduction in total o 0 0 4 1 4 1 1 4
TC

R408.2.1.1(2) Z 5% reduction in total TC 0 1 1 2 1 2 2 2 2

7.5% reduction in tofal

RA0B.2.1.1(3) > reductionin tota 0 1 2 2 2 2 3 3 3
TC

R408.2.1.1(4) > 10% reduction in total TC 1 1 2 3 3 4 4 5 5

R408.2.1.1(5) > 15% reduction in total TC 1 2 2 4 4 5 6 7 8

R408.2.1.1(6) > 20% reduction in total TC 2 4 4 5 6 7 8 9 1"

R408.2.1.1(7) > 30% reduction in total TC 3 6 6 8 8 1 12 13 16
U-factor and SHGC for

R408.2.1.2(1) vertical fenestration per 1 1 1 2 1 1 1 1 1
Table R408.2.1.2 m

1 7 —

—

International Energy Conservation
Code/Building Science

= 2024 |[ECC PRI

= Allows flexibility in exterior walls

= R-20 exterior walls if heat pump equipment
is installed.

= Lower ceiling insulation requirements
» Adjustments in foundation insulation
» Lower fenestration U-factors

» More trade-off options

= Additional efficiency items change

18

9/10/2025



9/10/2025

High-Efficiency
Appliances

Heating, Ventilation &
Air Cendifioning
Systems.
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Performance & ERI Modeling

CEPTUAL-SIMULATED PERFORMANCE ALTERNATIVE
Proposed | Standard |
Design Design

| ENERGY COST | < | ENERGY COST |
| OF PROPOSED | < | OF STANDARD | &
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3. Wall Systems
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Wall Systems — 2021 & 2024 IECC

Climate Zones 4-8;

= R-30 CaV|ty e e =i
OR !f L
« R-20+5 c.i. b

o A4

= R-20 c.i.

: ”
b
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Potential Impacts to WSP

= Intermittent WSP Wall
Sheathing
= Competitive Products

23

23

2021 IECC

= Prescriptive Approach
» Dual-Layer Sheathing
= Combination WSP/C.I. Panels
= Double Wall

» Performance Approach
= 2x4 and 2x6 Walls Depending on Climate Zone w/WSP
= Advanced Frame Walls
= Radiant Barriers

3
b
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24
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2024 IECC

= Prescriptive Approach

Dual Layer Sheathing
Combination WSP/C.I. Panels
Double Wall

Heat Pumps: R-20 Wall Exception

» Performance Approach

2x4 and 2x6 Walls Depending on Climate Zone w/WSP
Advanced Frame Walls

Radiant Barriers

High-Performance HVAC Equipment

25
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Headers

TABLE R402.5.1.1AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION?

COMPONENT AIR BARRIER, AIR SEALING CRITERIA INSULATION INSTALLATION CRITERIA

o ; ) Cavities within corners and headers of frame walls shall be
The junction of the foundation and sill plate shall be . B ; g
sealed insulated by completely filling the cavity with a material having a
) . thermal resistance, R-value, of not less than R-3 per inch. Exterior
Walls The junction of the top plate and the top of exterior walls L ) )
building thermal envelope insulation for framed walls shall be

shall be sealed. = . ) . .
installed in substantial contact and continuous alignment with the
Knee walls shall be sealed. aiF barer

3
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EWP Solutions

= Single-Ply EWP Headers
» Insulated Dual-Ply Headers
= Full-Thickness Exception

im

27

Agenda

4. Floor and Roof Systems
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Floor System - Threats

= Ducts in Conditioned Space
= Affordability Concerns
= Moisture Management

3
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Floor System - Threats

TABLE R408.2CREDITS FOR ADDITIONAL ENERGY EFFICIENCY

CREDIT VALUE

Climate
MEASURE Climate Climate
MEASURE DESCRIPTION Climate  Climate Zone 4 Climate  Climate
NUMBER Zones 0 Zone 4
Zone 2 Zone 3 except = Zone 5 Zone &
&1 Marine
Marine

RA08.2 4(1F Ductless or hydronic 3 4 5 7 8 10 10
() thermal distribution

100% of duct systems in

R408.2.4(2)°
conditioned space
e = 80% of ductwork inside .
R408.2.4(3) 2 3 3 5 6 7 7
conditioned space

Climate  Climate
Zone 7 Zone 8

10 14
2 13
7 9

3
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Floor System - Threats

Share of Homes Built on Slabs Surges

Households by Highest Priced Home They
Can Afford

The majerity of new single-family homes started in 2023 were built on slab
foundations, according to NAHB analysis of the Survey of Construction (S0C). The Nearly 60% of U.S. Households are Unable to Afford a $300K Home
share of new homes built on slabs has risen steadily from 45.8% in 2000 to 72.4% in

2023. The largest increase occurred from 2022 to 2023, with a jump of 3.9 percentage

1 i i -
points, compared to an average increase of 1.93 percentage points over the previous $IM + I 1.5 million

five years.
Conversely, the share of homes with full or partial basements decreased by 3 $1.5-52M I 1.52 million
percentage points from 19.6% in 2022 10 16.6% 2023. Only 9.9% of new single-family .
homes were built with crawl spaces $1M-81.5M 3.9 million
$750K-$1M . 5.76 million
Growing bivergence in Major Faundation Types

$600K-$750K - 7.61 million

$500K-5600K - 8.2 million

$400K-$500K - 09 million
$300K-$400K - 17.32 miltion
_ 23.53 million

$200K-$300K

. a <$200K

Images courtesy of NAHB

>
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Floor System - Threats

Improper Ventilation and Insulation

>

32
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Floor System - Opportunities

= Deeply Buried Ducts
» Reduced Energy and Embodied Carbon

APA

33

—

34

Ducts Considered in Conditioned Space

IEGC Giimate Zones n-nnn-

Ducts considered in
conditioned space

ilgmmmwn R-ceiling

When using a simulated energy performance analysis, buried ducts may be considered i“w"‘“o" l‘“ R-duct

as ducts inside conditioned space (ICS) provided the air distribution system complies
with the general buried duct criteria above (need not comply with deeply buried ducts)
and these additional requirements:

Buried Ducts considered Inside Conditioned Space — —
- b e * X [

1. the air handler is located inside conditioned space (not in the attic)
2. duct leakage is within prescribed, more stringent limits (see sidebar for details) BRWELN
3. the R-value of insulation above the duct is at least the proposed ceiling insulation

R-value, used in the model, less the R-value of the duct insulation (Figure 5)

APA

34

9/10/2025

17



—

Ducts- Deeply Buried

Deeply Buried Ducts -2 -2 )

Deeply Buried Ducts —

When using a simulated energy performance analysis, an effective duct insulation value of
R-25 may be used in the energy model for sections of ducts that comply with the general
buried duct criteria above and these three additional requirements (see Figure 4):

1. the ductis located directly on the ceiling or within 5.5 in. of the ceiling

2. the duct is surrounded with ceiling insulation of at least R-30

3. the duct is covered on top with at least 3.5 in. of ceiling insulation (approximately
R-11 assuming a minimum R-value of R-3.2 per in.)

35

APA
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= Crawl space and
basement foundations
are 3% more efficient
than slab on grade
homes.

= | ower embodied
carbon cradle to grave.

36

Floor System - Opportunities

Life-Cycle Assessment Phases

6%-10%
of total
embodied embodied
carbon carbon 89%-15% of total 3%-15% of total
emissions = cmissions Bl cmbodied carbon emissions — embodied carbon emissions
Product Phase "’“p‘:":::‘"" Use and Maintenance Phase End-of-Life Phase
Raw material . Operational Waste transport
supplyand  Manufacture Transport to site Use and Repair and oy Deconsiruction  gnd orocsssing
transport products andwater  anddemoliton  “od disposal
AL-A2Z A3 Ad-AS B1-B2 B3-85 B6-B7 a c2-ca

\

s \‘:“ -E—-;

So ®®

Cradle-to-gate
Up-front carbon

Whole life cycle

APA

36

9/10/2025
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Roof Systems - Opportunities

= Raised Heel Trusses
= Eaves and Overhangs
= Radiant Barrier Attics

3
>
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Ceiling Frame — Attic Insulation

Typical Attic Insulation with “Regular Heel”

Minimum 1" space between
insulation and roof sheathing o 'J' i 7 T

\ s & 7 R49=15"
P T R-38 = 12"

R-30 = 10"

Insulatable depth
at rafter heel $ a /

| ) Hﬁ

3
>

38
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Ceiling Frame — Attic Insulation
Typical Attic Insulation with “"Energy Heel’

Minimum 1" space between
insulation and roof sheathing

Insulatable depthA} F T R-49=15"
at truss heel 7% "
A1 R-38 = 12
- ’ R-30 = 10" l
. J \L
J ‘,/"' 402.2.1 When Section 402.1 would require R-38 in the ceiling, R-
= 30 shall be deemed to satisfy the requirement for R-38 whenever
the full height of uncompressed R-30 insulation extends over the

wall top plate at the eaves. Similarly, R-38 shall be deemed to
satisfy the requirement for R-49.......

3
>
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Raised-Heel Trusses

» 4%-6% more energy
efficient.

= WWSP connection details for
fast installation.

Raised-Heel Trusses

For Efficient, Cost-Fffective, Comlortable Homes

3
>

40

40

20



—

Roof Overhangs and Eaves

= Benefits for southern
climate zones.

= 2% improved energy
efficiency.

41

House roof (if eave

Summer

< ison south side) sun

Roof stops here for I
sloped south wall I

Roof (glazil gophu nal)
i

i, Winter
Optional T “sun
sloped glazing %, ,J’ 1 Headwall
House L 1 and
Optional " I'l overhang
north wall ,a k! H
-’ 1 Glazing
” !
« .
- y
e — q» Knee wall
fsundath : R T T e =

Grade

% _
b

41
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Radiant Barrier Roofs

nnnnn-

-1 See Footnote K

Radiant Barrier Sheathing -3

42

% _
b

42
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5. Above Codes Programs
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Requirements

Water
Management

Checklist or
Indoor Air +

Thermal
Enclosure
Checklist

Version 3

HVAC Rater

Checklist

All four of these checklists
must be completed for a
home to be ENERGY
STAR qualified.

Installation
Checklist

3
>

44

9/10/2025

22



9/10/2025

—

Advanced Framing

APA Construction Guide

= APA Form Number M400

= Free download at
www.performancewalls.org

Advanced Framing

uuuuuuuuuuuuuuuuu

g ’
b

Requirements: (M400)

All corners insulated = R-6 to edge
AND

All headers above windows and doors
are insulated AND

Framing is limited at windows and
doors AND

All interior/ exterior wall intersections
are fully insulated AND

‘ Minimum stud spacing 16” o.c. 2x4,
| 24” 0.c. 2x6 or R-20 wall assembly.

18
b

46
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Finding ENERGY STAR Builders:

www.energystar.gov/homes
Partner locater: Builder partners

A 100% symbol next to the builder's name means
they have signed a MOU with ENERGY STAR to build

100% of their homes to ENERGY STAR for Homes
certification guidelines.

3
>
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Zero Energy Ready Homes Program

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

3
>

48

9/10/2025
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What is a Zero Energy Ready
Home?

49

A DOE Zero Energy Ready Home is a high-performance home that is

so energy efficient that a renewable energy system could offset

most or all the home's annual energy use. Each DOE Zero Energy

Ready Home meets rigorous efficiency and performance criteria

found in the DOE Zero Energy Ready Home National Program

Requirements. Most types of new homes in the U.S. are eligible to

participate in the DOE Zero Energy Ready Home program, and the

homes are verified by a qualified third-party as part of the

certification process.

APA

49
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Zero Energy Ready Homes Program

50

Component

Mandatory Requirements

1.

ZERH National
Rater Checklist

1.1 Rater completes the DOE ZERH Single Family Homes Version 2 (Rev. 2) National
Rater Checklist.

2. ENERGY STAR 2.1 The home is certified under ENERGY STAR Single Family New Homes Version
Baseline 3.21
1. GiVEIRGE 3.1 Ceiling, wall, floor, and slab insulation meet or exceed 2021 IECC UA levels.* 15. 16
’ P 3.2 Windows meet high performance requirements based on climate zone.'’- 18
4. DuctSvet 4.1 All heating and cooling distribution ducts and heating and cooling air-handling
debs i equipment are located within the thermal and air barrier boundary.®
5. Water Heating 5.1 Hot water delivery systems meet efficient design requirements.20

Efficiency (comply
with 5.1, 5.2, or 5.3)

5.2 Water heater and fixtures meet efficiency criteria.?!. 22
5.3 Home is certified under WaterSense Labeled Homes Version 2.0.

APA

50
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National Green Building Standard

H 1 J K L M [o] w X
1 Errors on page, no Level reached
2 Points away from: Bronze: 43, Silver: 59, Gold: 89, Emerald: 119 NGB S
3 Add'l pts eamned above: Bronze: 0, Silver: 0, Gold: 0, Emerald: 0 l
4 Total Chapter Points needed for: Bronze: 43, Silver: 59, Gold: 89, Emerald: 119 G REEN J
B . Revision Date: 7/23/2020 i Bk © Home Innovation Research Labs, Inc., 2020. All rights reserved.
63 [ =
] Chapter ource Efficiency
545 613 RESILIENT CONSTRUCTION
546 6134 613.1 Intent. Design and construction practices developed by a licensed design professicnal
547 or equivalent are implemented that enhance the resilience and durability of the structure
548 (above building code minimum design |oads) so the structure can better withstand forces 0
549 generated by, flooding, snow, wind or seismic activity (as applicable) and reduce the
550 potential for the loss of life and property.
551 (a)  Minimum structural requirements (base design). The building is designed and constructed in
552 compliance with structural requirements in the 18C or IRC s applicable. 2
553 (b) Enhanced resilience — 10% above base design. Design and construction practices are
554 implemented that enhance the resilience and durabil ity of the structure by designing and
555 building to forces generated by; flooding. snow, wind or seismic (as applicable) that are 10% 3
556 higher than the base design.
557 (c) _Enhanced resilience — 20% above base design. 5
558 (d) Enhanced resilience —30% above base design. 10
559 () Enhanced resilience —40% above base design. 12
560 {f] _Enhanced resilience - 50% above base design. 15 -
561 [ENDOFCHAPTERG CLCKTD PROCEED O CAsPTER 720 NS
o AR
51
1>
2 APA
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¥
>

53

9/10/2025

27



