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The APA — The Engineered Wood
Association is a Registered Provider
with The American Institute of

Architects Continuing Education
Systems (AIA/CES), Provider #G023.

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

The information contained herein is based on APA — The Engineered Wood Association’s continuing
programs of laboratory testing, product research and comprehensive field experience. No warranties,
express or implied, including as to fitness for a particular purpose, are made regarding this
publication. Neither APA nor its members shall be liable, or assume any legal liability or responsibility,
for damages, direct or indirect, arising from the use, application of, and/or reference to opinions,
findings, conclusions or recommendations included in this presentation. Consult your local jurisdiction
or design professional to assure compliance with code, construction and performance requirements.
Because APA has no control over quality of workmanship or the conditions under which engineered
wood products are used, it cannot accept responsibility for product performance or designs as actually
constructed.

© Copyright. 2024. APA — The Engineered Wood Association. All rights reserved. No part of this
presentation may be reproduced, distributed, transmitted, displayed, or published without prior written
permission of APA. No part of this handout may be entered, input, or used to teach or train a machine
learning or artificial intelligence tool or system. Presentation recorded 08/28/2024.
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Attendee Survey

https://www.apawood.org/presentation-survey
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Director of Energy Policy and Code

= 20 years' of experience in the building
industry.

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

= Advocate for advancing energy efficiency
in a cost-effective manner, balancing
energy efficiency and structural design.

Matt Brown, CPG
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Course Description

Understanding today’s energy codes already creates a unique new
challenge for builders and home energy raters. Determining the builders
needs for meeting the energy code while balancing cost and structural
requirements can be difficult. This presentation will look at common building
construction practices in climate zones 3-5 and identify assemblies and
credits that can be utilized for both ERI and simulated performance path
compliance. Flexibility is often the key to whole home energy performance
and cost effectiveness. This class will explore options that balance energy
losses with measures that have greater efficiency gains to deliver a code
compliant, energy efficient home.
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Learning Objectives

1. Develop understanding of IECC compliance pathways

2. Understand the advantages of performance-based energy
code compliance

3. Understand component and material effects on ERI
compliance

4. Understand simulated performance compliance and
projected exterior wall assemblies
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Today’s Agenda

» Define Energy Code Pathways
= Introduce APA’s Performance

Based Energy Code T“ﬂ"l .'5"5 ‘I' 11
Compliance Publication e i ==
*» The ERI Compliance Path * 1] il’
» Simulated Performance - o
Assemblies

:
>



Today’s Agenda
» Define Energy Code Pathways
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Both are Prescriptive paths

_

IECC Compliance - Four Options

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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2021 IECC — Building Envelope

FENE-

GLAZED

WOOD

BASEMENT

SLAB¢

CLIMATE SKYLIGHT® FENE- CEILING MASS WAL FLOOR
STRATION FRAME WALL ; WALL R-VALUE
ZONE U-FACTORb U-FACTOR S;Eé;L?eN R-VALUE R-VALUE R-VALUE R-VALUE R-VALUE & DEPTH
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
3 0.35 0.55 0.25 38 [200r13+57 813 19 513 10,2ft  5/13
4 except 20 +5 or
oxoept 035 0.55 0.40 60 oo | ens 19 1013 10,4%  10/13
5 and 20+5 or
e 032 0.55 NR 60 apll IRERE 300 1519 10,4ft 15119
6 0.32 0.55 NR 60 | 2000 | 15120 300 1519 10,4ft 15119
7and8 0.3 0.55 NR 60 | 000 | 1921 389 1519 10,4ft 15119
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International Energy Conservation
Code/Building Science

= Requires continuous o
insulation (CI) on wall
assemblies from climate .
zone 4 and north. o
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2024 |IECC - Building Envelope

FENE-

GLAZED

WOOD

BASEMENT

SLAB¢

CLIMATE SKYLIGHT® FENE- CEILING MASS WAL FLOOR
STRATION FRAME WALL ; WALL R-VALUE
ZONE U-FACTORb U-FACTOR S;Eé;L?eN R-VALUE R-VALUE R-VALUE R-VALUE R-VALUE & DEPTH
1 NR 0.75 0.25 30 13 3/4 13 0 0 0
2 40 0.65 0.25 38 13 416 13 0 0 0
3 0.32 0.55 0.25 38 [200r13+57 813 19 513 10,2ft 513
4 except 20 +5 or
oxeept 030 0.55 0.40 49 oo | ens 19 1013 10,2ft 10113
5 and 20+5 or
g 028 0.55 NR 49 apll IRERE 300 1519 10,4ft 15119
6 0.28 0.55 NR a9 | A0S 5120 300 1519 10,4ft 15119
7and8 027 0.55 NR a9 | A0 1921 380 1519 10,4t 15119
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International Energy Conservation
Code/Building Science

[ | 2024 IECC 5Cﬂf_§‘ 1' S Mo/ist(A)
= Allows flexibility in exterior walls - e

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

= Lower ceiling insulation
requirements

» Adjustments in foundation insulatior
» Lower fenestration U-factors

= More trade-off options

= Additional efficiency items change
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Prescriptive Path

Positives: Negatives:

= Simple to enforce and = Few trade-offs
understand. Basically, a = Higher cost to build
recipe for the envelope = Poor return of

» Most recognized by investment
architects, engineers and = \/ery restrictive

code officials
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Total UA Trade-off Approach

*Free software from U.S.DOE

=No special training to run
software

* Allows limited trade-offs:
R-value for R-value trade

*May no longer offer state-
specific versions

Download REScheck™
Cl for Windows BEEH
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UA Compliance

* Must meet all mandatory
requirements

= Must meet all section
marked "prescriptive”

Property. Organization
Base File APA-The Engineered Wood Assn.
Dallas, TX 2536207400

Matthew Brovn

Weather:Dallas/Fort Worth, TX

Base House C Builder

Base Single Family hose.blg The Best Builder
Elements Insulation Levels
0SIECC  AsDesigned

Shell UA Check.

Celtrgs: 522 42
Above-Grade Walls: 1821 180.2
Windows and Doors: 1803 156.4
Basement Walls: 5789 6.4
Overall UA (Design must be equal o lower): 994.4 a3

Mandatory Requirements

Shell UA Check PASSES
Duct Insulation R-Value Check (per Section 403.3.1) PASSES
Window U-Value and SHGC Check (per Section 402.5) PASSES
Home Infiltration (Section 402.4.1.2) PASSES
Duct Leakage (Section 403.3.3) PASSES
Mecharical Ventilation (Section 403.6) PASSES
Mecharical Ventlation Fan Efficacy (Section 403.6.1) PASSES
Mandatory Requirements Check Bos (IECC 15) PASSES

[This home MEETS the. i i 2
Code based on a climate zane of 3A. (Section 402, International Enerey Conservation Code, 2015 edition.) In fact, this home
surpasses the requirements by 55.3%

Name [Matthew Brown Signature
Organization| APA-The Engineered Wood Assn. Date |13 July 2016

:
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UA Trade-Off Path

Positives: Negatives:
= Builders can run program » R-value trades only
» Allows some trade-offs » Good infiltration not credited

= Moderate cost

= Still has to meet all provisions
of mechanical (R-403)
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Simulated Performance Approach (R405)

» Allows greatest flexibility in code
= Credits tight infiltration and ducts

£ through your home

intsuiation

ventilat
S per
<.~ = N greatly reduces
S i Ny, heat loss
7 P
A 4 o Super efficient '
- _r ductless
H / heat pump
a
i led ™~ = i
m " =
i If
&
A \

Blow-in wall

o
stays outside
\

s il
1) 4 3
? =
=3 £ "
; 5

prevent mold

Pasishnblan

Energy and Economic Analysis Software]|
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Performance-Based Compliance

* All mandatory requirements must be met.

DN @N @U@ O N @U@ @G 0
HOME CERTIFIED TO MEET THE PROVISIONS OF
INTERNATIONAL ENERGY CONSERVATION CODE
This home built at
1234 Efficiency Way, Atlanta, GA
by Best Builders

exceeds the minimum requirements

@I@N@®

@@ @@

)

@U@ @I @I

Building Features

Ceiling Flat |R-60.0 Duct |R-8.0
Sealed Attic: [NA Duct Leakage to Outside: |90.00 CFM @ 25 Pascals
Vaulted Ceiling | NA Total Duct Leakage: |90.00 CFM @ 25 Pascals
Above Grade Walls |R-25.0 Infiltration: |Htg: 3.00 Clg: 3.00 ACH50
Foundation Walls [ NA Window | U-Value: 0.280, SHGC: 0.250
Exposed Floor |NA Heating [ Fuel-fired air distribution, Natural gas, 80.0 AFUE.
Slab [R-10.0 Edge, R-1.0 Under Cooling | Air conditioner, Electric, 14.0 SEER.

The organization below certifies that the proposed building design described herein is consistent with the building plans, specifications, and other
calculations submitted with the permit application. The proposed building has been designed to meet the 2018 IECC requirements in compliance with
Chapter 4 based on Climate Zone 5A and with all mandatory requirements.

@ON@ON@N@ON@I@N )

The 2018 International Energy Conservation Code is a registered trademark of the International Cede Council, Inc. ( “ICC”).
No version of this software has been reviewed or approved by ICC or its affiliates.
REM/Design - Residential Energy Analysis Software v16.0.2

CTHCOINON OO OO LN LN LN LN N LEONLONLEONLONLONIEONLONLONLONLEONON]

IECC Energy Cost Compliance

Property Organization

Base CZ-5 APA-The Engineered Wood Assn.

1234 Efficiency Way Metthew Brown ICC# 8136817

Builder

Weather:Chicago, IL Best Builders

CZ-5- ERV

2021-CZ-5 ERV.blg

Annual Energy Cost S$/yr
2018 IECC As Designed

Heating 429 377
Cooling 172 172
Water Heating 97 97
Mechanical Yentilation Fan 3 0
SubTotal - Used to Determine Compliance: 729 647
Lights & Appliances {minus MechVent) 423 544
Photovoltaics -0 -0
Service Charge 120 120
Total 1272 1311

Mandatory Requirements

Annual Energy Cost Check PASSES
Duct Insulation R-Value Check (per Section 405.2) PASSES
Window U-Value and SHGC Check (per Section 402.5) PASSES
Home Infiltration (Section 402.4.1) PASSES
Duct Testing (Section 403.3.3) PASSES
Mechanical Ventilation (Section 403.6) PASSES
Mechanical Ventilation Fan Efficacy (Section 403.6.1) PASSES
Mandatory Requirements Check Box (2018 1ECC) PASSES

[This home MEETS the annual energy cost requirements of Section 405 of the 2018 International Energy Conservation Code
based on a climate zone of SA. In fact, this home surpasses the requirements by 7.4%

Nam e [ Matthew Brown ICC#8136817 Signature
Organization | APA-The Engineered Wood Assn. Date |22 July 2024

In accordance with IECC, building inputs, such as setpoints, infiltration rates, and window shading m ay have been changed prior
to calculating annual energy cost. Furthermore, the standard reference design HVAC system efficiencies are set equal to thosein
the design home as specified in the 2018 [ECC. These standards are subject to change, and sof tware updates should be obtained
periodically to ensure the compliance calculations reflect curent federal minimum standards.

REM/Design - Residential Energy Analysis Software v16.0.2
This inform ation does not constitute any warranty of energy costs or savings.
©1985-2020 NORESCO, Boulder, Colorada.

APA
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Performance Path

Positives:

= Allows flexibility in building
design

» Credits low infiltration and
tight ducts

= _ower cost compared to
prescriptive path

Negatives:

» Builders and code
officials often not as
familiar

» Requires third-party
infiltration testing

= Does not credit efficient
equipment in 2021 IECC.

:
>



23

IECC ERI Method

= Envelope must meet backstop
requirements

= Allows for credit for advanced
HVAC systems

HERS® INDEX

ERGY HOMES

ZERO EN

60 50 40 30 20 10 0

Less Energy

=
1 52 51
2 52 51
3 91 50
4 o4 53
5 95 94
6 54 S}
7 53 S}
8 53 S}

% N N W
-3



B
ERI (HERS) Path

Positives: Negatives:

= Allows flexibility in building » Builders and code officials
design often not as familiar

= Credits low infiltration and » Requires third-party
tight ducts modeling and testing

= L ower cost compared to
prescriptive path

» Credits high-efficiency
equipment

:
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Performance & ERI Modeling

“

Proposed
Design

||||r|||n|||m

€

Design

‘ ENERGY ESTIMATION TOOL l

/

ENERGY COST E
| OF PROPOSED
DESIGN

@maundmg Complies Where ... | ﬁ

\

ENERGY COST
OF STANDARD
~ DESIGN

Standard ‘

APA



Today’s Agenda

= Introduce APA’s Performance
Based Energy Code
Compliance Publication

26
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Performance Energy Code Publication

" Intended to be a guide to
generate conversations
between raters and builders

= All assemblies must be
modeled by an energy rater

27

The Performance Path to
Energy Code Compliance
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b s
Attic
Insulation

High-Efficiency
Applionces

Energy-Efficient
Water Heaters

e —
b
| sE

( | Gim

Energy-Efficient
Windows

Tight Air
Leakage Rate

Proper
Ventilation
System

J

High-Efficiency
Lighting

Efficient Wall
Construction

Insulated
Faundation
Walls

Heating, Ventilation &
Air Conditioning
Systems
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Modeling Basis

» DOE prototype single-family
home for determining the cost-
effectiveness of the 2021 IECC

* Provides a consistent, rational
basis for energy modeling

» Assembly reference models
use the 2021 IECC U-Factor
table

Energy Modeling

Building

-

pad

~

p =1
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Today’s Agenda
* The ERI Compliance Path
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Wall Assemblies

= Advanced Framing
» Wall R-Value Analysis
» Continuous Insulation
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2Xx6 R-18 Advanced Frame Wall

5-1/2" header

5-1/2* Studs and plates thermal path

N

1/2* Drywall
R19 Compressed or R18 cavity insulation

Min. 7/16 Performance Category
wood structural panel sheathing

Water resistant barrier

Exterior cladding

Exterior

:
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2x6 R-20 & R-23 Advanced Frame Wall

5-1/2" header

5-1/2* Studs and plates thermal path

1/2" Drywoll

R-20 Insulation

Mén, 7416 Performance Category
wood structerol panel sheothing

Water resistant barnier

Extarior chadding

Exdtenor

APA
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Wall Frame Comparison

Single

tob plate Wood s_tructural panel Single studs at  Ladder blocking
PP box or single-ply header sides of opening (optional)
""""""""""""""""""""""""""""""""" : Advanced
/A Framing
/ | Conventional
i Framing
1 [ 71 Advanced/
Conventional
t o E— Framing
E E\
2x6 studs, Redundant cripple TWO-_StUd_ corner or
24" o.c. studs eliminated California corner

:
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Three-stud Corners

Insulated Three-Stud Corner
(California Corner)

A

Outside corner

Y\

=

Traditional Corner

Difficult to insulate

AN

.
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Interior Wall
Intersection Options

36

Ladder Junction

- \\\%
\\ \

Double top plate
Interior wall

2x ladder blocking at 24"o.c.

Install blocking with wide face vertical for
maximum backing to wall finish and for
maximum insulation in exterior walls.
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Engineered Wood & Lumber Headers
Single-Ply Header at Top Plate

37

2012 IRC Section R602.7.1

Top plate

Single-ply load-bearing header
(flush outer face of header with outer edge of studs)

Cavity insulation space
(to stud depth less single header thickness)

" Header bottom plate

(to complete rough opening at header)

For many openings 4 feet wide or less in one-story buildings,

single studs at sides of rough openings may be adequate.
2021 IRC Table R502.5(1).

Jack stud or approved framing connector
2021 IRC Tables R502.5(1) & R502.5(2)

:
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Structural Integrity

» Stacked framing provides
direct load path

= 2x6 studs @ 24" o.c. are
2-1/2 times stiffer than 2x4
studs at 16" o.c.”

“Moment of inertia comparison

38
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Advanced Framed Walls

2x6 Advanced Framing R-18 -4
2x6 Advanced Framing R-20 -4
2x6 Advanced Framing R-23 -4

Assumes 18% framing factor,
double top plates and R-12
iInsulated headers

39
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Wall Insulation

:
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Wall Insulation

R-13 2x4 Wall
R-15 2x4 Wall -1 +2 +5 +7 NA NA
R-21 2x6 Wall -3 -1 +1 +2 +2 +3

§ ¥ e i i

Blanket Batts and Rolls Spray-in-Place Foam

Spray-in-Place Cellulose,
41 fiberglass, and mineral wool

:
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Continuous Insulation
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Continuous Insulation

R-3 Continuous Insulation -2

R-5 Continuous Insulation -3 -2 0 0 0 0

:
>

43



Windows

R-3 Continuous insulation

R-5 Continuous insulation -3

T SEe IE?
Sl i

a0 ."_'I- : |7 nl"l'ﬁ

o, - :
b4 4l -754- "1 AT

F=

aill red BEE | 5.

44

Types of Windows
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Roof Systems

» Radiant Barrier
= Deeply Buried Ducts
» Ducts in Conditioned Space

Radiant Barrier Sheathing -3 See Foot note K

Deeply Buried Ducts -2 -2 -2 -1 -2 -2

Ducts considered in

conditioned space < 6 -7 -8 -8 -9

:
>
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Radiant Barrier Roofs

n-nnn-

Radiant Barrier Sheathing See Foot note K

:
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Ducts Considered in Conditioned Space

Ducts.c_:on3|dered in 5 6 -7 8 8 9
conditioned space

Buried Ducts considered Inside Conditioned Space —

£ . > R-minimum = R-ceiling
- % . %
When using a simulated energy performance analysis, buried ducts may be considered e i '".5“"‘:’"0_!‘ 1885, R-duct
as ducts inside conditioned space (ICS) provided the air distribution system complies ; r e
with the general buried duct criteria above (need not comply with deeply buried ducts) Fre. - f
and these additional requirements: e % 1

1. the air handler is located inside conditioned space (not in the attic)
duct leakage is within prescribed, more stringent limits (see sidebar for details) e 4 SWSTY

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)

:
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Ducts- Deeply Buried

ECC Climats Zonss n—n—n-

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

3. the ductis 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.)

:
>



HVAC Equipment

*95% AFUE Furnace
» 18 SEER Air Conditioning
* Ductless Heat-Pump

* Energy Recovery Ventilator
(ERV)

:
>
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95% AFUE Furnace

95% AFUE Furnace
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18 SEER Air Conditioning

18-SEER Air
Conditioning

:
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Ductless Heat Pump

Ductless Heat Pump

Image curtesy of Building America

:
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Energy Recovery Ventilator (ERV)

Energy Recovery
Ventilator

:
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Today’s Agenda

= Simulated Performance
Assemblies
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Simulated Performance Climate Zone 3
= 2x4 Framed Walls

ECC 2021 2024 = Credits Radiant Barrier
Exterior Walls R-13 R-13

Attic/Ceiling R-38 R-38

Windows U-0.40 U-0.40

Heating 80% AFUE 80% AFUE

Cooling 16 SEER 16 SEER

Ventilation Exhaust Exhaust

Radiant Barrier Yes Yes

:
>
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Simulated Performance- Climate Zone 4
EEESOYEE N - 2x4 Framed Walls

ECC 2021 2024 = High Efficiency Furnace
Exterior Walls R-15 R-15 ) ,

Attic/Ceiling R-49 R-49 J 7_ I? l —1
Windows U-0.35 U-0.30 B By | “a= o
Heating 95% AFUE 95% AFUE

Cooling 14 SEER 14 SEER

Ventilation Exhaust Exhaust

Radiant Barrier No No

:
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Simulated Performance- Climate Zone 5

EIE I -CERV

ECC 2021 2024 = High Efficiency Furnace
Exterior Walls R-21 R-20

Attic/Ceiling R-49 R-49

Windows U-0.28 U-0.28

Heating 95% AFUE 95% AFUE

Cooling 14 SEER 14 SEER

Ventilation ERV ERV

Radiant Barrier No No

57
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Simulated Performance- Climate Zone 6

 Climatezone | 6 JELISRY

ECC 2021 2024 = High-Efficiency Furnace
Exterior Walls R-23 R-21

Attic/Ceiling R-49 R-49

Windows U-0.28 U-0.28

Heating 95% AFUE 95% AFUE

Cooling 14 SEER 14 SEER

Ventilation ERV ERV

Radiant Barrier No No

58



High-Performance Wall Systems

= VValue-added WSP and %

Foam Panels - | 7l
» Dual Layer Sheathed Walls
* Double Walls

APA
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Today’s Agenda

» Define Energy Code Pathways
= Introduce APA’'s Performance-

Based Energy Code ’I||1"l - ‘
Compliance Publication ] Lipall [ e J'___._.,;a-____
= The ERI Compliance Path B i |
= Simulated Performance L N |
Assemblies N
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Questions?

Matthew Brown, CGP

Matthew.Brown@apawood.org
214-930-7075

https://www.apawood.org/presentation-survey
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APA Field Staff

apawood.org/field-services

product

TECHNICAL RESEARCH MANUFACTURER DIRECTORY CONTACT ‘

PRODUCTS RESOQURCE LIBRARY SIGN & BUILD ABOUT U FEATURED SITES

UPDATED PUBLICATION

APA — The Mark of Quality

for Wood Structural Panels

1‘ RECENT PUBLICATIONS APA NEWS

Minimizing Buckling

APA s accredited by the American National
Standards Institute (ANSI) to develop
national cansensus standards for engineered
wood products.

Upcoming and recorded webinars, including
opportunities to earn CEUs

DOOK o
’ On-demand training on specifying. handling
storing, and applications of EWPs

REGISTER NOW

to download publications
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APA Update Newsletter

(www.apawood.org)

APAUPDATE

PUBLICATIONS, VIDEOS, CAD DETAILS AND MORE

UPCOMING WEBINAR
Designing Engineered Wood Diaphragm Systems

AN 4N aa

Wednesday, May 22 | 10-11 a.m. PDT
Diaphragms play a vital role in a
building’s lateral load path. Whether
that lateral load is from seismic activity
or wind forces, the diaphragm is

WEBINAR
responsible for distributing that lateral - .
. . Designing Engineered
load to the shear walls. This session Wood Diaphragm Systems  APA

provides guidance on the proper

desian of enaineered wnad dianhraam

APA
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APA Update Newsletter

www.apawood.org)

The leading resource for information about engineered v

TECHNICAL RESEARCH  MANUFACTURER DIRECTORY  CONTACT

PRODUCTS RESOURCE LIBRARY

e Design for Force
ings (FTAQ)

DESIGN & BUILD ABOUT US FEATURED SITES

APA NEWS

02.27.24 Chris Seymour Joins APA Board of
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EDUCATION & EVENTS

Wall Bracing Webinar Series

Trustees

Satisfying the wall bracing requirements of
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