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Energy Program

WSEC-R 2024

“The Big Picture” based on IECC & Local TAG proposals
For additional information, visit our website at

Ll

www.energy.wsu.edu
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Table of Contents:
Welcome to the 2024 Washington State Energy Code ( “the
prequal” or the “To be determined”) overview. We will cover what
we know so far, the code will change before it is finally adopted
into law and enforced by the cities and counties. This class is
based on the limited available information as the SBCC has not yet

posted the CR-102 as of the date of this presentation’s creation.

WSEC-R 2024 “The big picture”
Existing Dwellings, Chapter 5 WSEC-R 2024

Building Science “Family Feud”

New WSU C3 tool demo
Inspection Apps for the AHJ's and 3+ Party Inspectors

Afloor plan review example for 2021 codes
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1. Detached one- and two-family awellings.
N ) ] ings
3. Group R-3 ocoupancy areas in buildings three stories
or less in height above grade plane whose dwelling

L5 it are accesse direclyfrom the exteio

— L1 4 Group R 2 occupancy areas inbuidings three stories
or less in height above grade plane whose dwelling
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1. Prescriptive 2. Simulated Performance
Sections R401-RA04 + R406 R405
Meeting specific component tables Modeling proposed design vs
+Additional Efficiency Credits. standard reference design.

3. Passive House 4. Energy Rating Index (ERI)
Section R407 Section R408
Centification via PHIUS+ 2018 or Meeting specific ERI scores

PHI Low Energy Building Standard {e.8. 52 or lower).

CRITICAL NOTE: All paths require adherence to Mandatory Provisions regarding
envelope tightness, insulation installation, and systems control,
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& Insulation Entirely Above Roaf Cavity —»
Deck Insulation
Continuous
Above-Grade Wall U-factor o
e
Unheated Slab on Grade F-factor
Heated Slab F-factor®
Below Grade 2 Depth
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Hybrid Wall Assembly: Combining cavity
Balow Grado 3.8 Dapth insulation with continuous exterior
Wall U-factor insulation reduces thermal bridging
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Below Grade 7* Depth
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Cavity —»

Insulation
Continuous
Insulation

Below-Grade Wall®h R-Value 5 5
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Unheated Slab®™ R-Value and Hybrid Wall Assembly: Combining cavity
Depth insulation with continuous exterior
P! insulation reduces thermal bridging,
Heated Slab?R-Value and
h
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1 foot = 304.8 mm, ci = continuous insulation, int = intermediate framing.

? R-values are minimums. U-factors and SHGC are maximums. When insulation is installed in a
cavity which is less than the label or design thickness of the insulation, the compressed R-value of

the insulation from Appendix CA Table CA101.4 of chapter 51-11C WAC shall not be less than the R-
value specified in the table.

°The fenestration U-factor column excludes skylights.
©"10/15/21+5TB" means R-10 continuous insulation on the exterior of the wall, or R-15 on the
continuous insulation on the interior of the wall, or R-21 cavity insulation plus a thermal breal

between the slab and the basement wall at the interior of the basement wall. "10/15/21+5TB" shall
be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5
continuous insulation on the interior or exterior of the wall. "TB" means R-5 thermal break between
floor slab and basement wall

Slab insulation shall be installed in accordance with Section R402.2.9.1.
“ For existing single rafter- or joist-vaulted ceilings, the insulation may be reduced to R-38 f the full
insulation depth extends over the top plate of the exterior wall.

-7.5 continuous insulation installed over an existing slab is deemed to be equivalent to the
required perimeter slab insulation when applied to existing slabs complying with Section R503.1.1. If
foam plastic is used, it shall meet the requirements for thermal barriers protecting foam plastics.
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FENESTRATION AND GLAZING MANAGEMENT (R402.3 - R402.4)

Key Metrics

* Vertical Fenestration:
Maximunm U-Factor 0.27
 Skylights: Maximum U-Factor
050

Design Flexibility
+ Area-Weighted Aver:
(R4024.1): Permitted 10 satisty
U-factor requirements.
High-performance fixed glass
can offset standard operable
units.

Vi B

- Exemption (R402.4.3): Up to 15
sq. t.of glazing per dwelling unit
is exempt from U-factor/SHGC
rules (e.g. decorative glass)
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THE TARGET: 3.0 ACH

(Air Changes per Hour at 50 Pascals)

Mandatory Testing
The bullding thermal envelope must be tested
per RESNET/CC 380 or ASTM E775.
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CHANICAL VENTILATION & HEAT RECOVERY (R403.6)

The Requirement

Whole-house mechanical ventilation is
mandatory.

Stale

Climate Zone 5 Rule (R403.6.1)

* Must use a Balanced Ventilation
System with Heat Recovery (HRV or
ERV).

« Efficiency Target: Sensible Recovery
Efficiency (SRE) 2 67% at 32°F.

Fan Efficacy
+ HRV/ERV: Minimum 1.2 cfm/watt.
 In-line fans: 3.8 cim/watt.
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ERVICE HOT WATER EFFICIENCY (R403.5)

R-3 minimunm required for hot water pipes (R403.5.3).

Circulation Systems

+ Must use a dedicated return pipe or cold water supply.

+ Controls: Automatic shutoff required when water
reaches temperature or when there is no demand.

Equipment

+ Electric Heat Pump Water He:

: Specif
requirements for location and supplemental heat
lockout.

Drain Water Heat Recovery: Permitted for credits (CSA 55.2).
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Lighting & Water Heating
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« Lighting (R503.1.4): If replacing >10%
of luminaires, new ones must be must meet R403.5 (pipe insulation).
high-efficacy (45 lumens/watt). + Exception: Circulation loop upgrade not
required for unit replacement
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Proposed
| 4 Conditioned Floor Area (ft2)
ﬁ Smaller than 1,500
L] 1,500-1,749

1,750-1,999

2,000-2,249
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1. Envelope 2.HVAC 3. Water Heating
Lower U-factor )0, High-efficiency Heat Pump Water
windows (U-0.18), 7o Heat Pumps Heaters (Tier 2/3),
advanced (HSPF29.44),

framing. Ground Source

Heat Pumps.

) ¥

4.Airleakage ML/ 5.Renewables 6. Appliances

—D W7 Reducing leakage Solar PV Energy Star

.1_ below 2.0 ACH. generation packages (Dryer,
l‘ (credits per Washer,

kWh). Dishwasher).

Note: Credits. i d electric
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SIMULATED PERFORMANCE & ERI (R405 & R408)

Simulated Performance (R405)
+ Compares Proposed Design vs.
Standard Reference Design.
+ Analysis includes heating, cooling,
ventilation, and water heating.
+ Constraint: Must still meet mandatory
envelope and system requirements

.
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Energy Rating Index (R408)
« Uses ANSIRESNET/ICC 301 standards,
Proposed Design Standard Reference , 1argots (Table R408.5): Requires
Design specific ERI score (¢.g,, 52-58) based on
home size.
+ Requires approved third-party
verification.

Slide 18 Key possible takeaways:
New units' size with corridor loaded dwellings
New credit requirements based on size with several size
categories were added.
Multifamily lighting calculations
Cool roof calculation
New target U-factors
Water heating location space requirements
Electric ready requirements for dwelling appliances
Optional Solar roof designated area
ERlindex was added as a pathway for compliance, you will
align the home based on its energy characteristics against a
chart.
* Size category (9 or 10 ish)
* Heating types (3to 5ish)
* And you would match them up for your target.
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Wait...

don’t forget the appendix. The new Appendix will
have a U-factor charts for a lot of wall types as
™ well as a new way of calculating the assemblies
?} : not already provide. Of course, you may always
= default to the ASHRAE fundamentals and perform
(B a parallel path analysis.
T 3
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Navigating
Chapter
Existing
Buildings

WAC 51-11R —
Washington State
Energy Code

2024 Edition
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R503.1: Alterations shall be such
that the existing buiding uses no
more energy than i did pror 1o the
alteration.

RS01.1: Unaltered portions of the
building are NOT required 1o comply.

Ul J e

Maintenance
& Safety
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The Decision Tree

PROJECT TYPE

ADDITION
Extension of
conditioned floor area
or height. (New
space).

Code: R202/RS02.

I F

ALTERATION
Retrofit or system
changes within
existing space.
(1mprovement)

Code: R202/RS03

REPAIR WARNING: Must
be damaged.

Fiang damaged L+« Do not confuse
components. with renovation.
(Restoration).

Code: RS04

gﬂ""“-

Additions: The “New Construction” Standard

Section R502

The Rule: Additions must meet the same
requirements as New Construction

(Chapter 4) for all new portions

Envelope (R502.2.1): Walls, ceilings, and
floors must meet current Table R402.1.2 U

factors.

Exception: The UA Trade-off

Formula:
(Existing UA + Addition UA) = (Existing UA)

Use this when converting porches or
unconditioned spaces to gain design flexibiliy.
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Systems in Additions

Code Compliance for Ducts & Lighting

« Duct Systems * Lighting: New
(R502.2.2): New fighting must meet
ductwork must high-efficacy
comply with Section  standards (R404.1)
R403 (insulation &
sealing).

Ul F

+ The 150 Sq. Ft. + Existing Duets:
Exception: Duct No re-test needed if
leakage testing is extending existing
NOT required for ducts that were
additions smaller previously verified
than 150 sq. ft. (WSU RS-33).
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Alterations: Building Envelope
R503.1.1

The Golden Rule: You cannot reduce
existing R-values or increase U-factors.

N7l

[ 4

Wall Cavities: If you expose the cavity,
you MUST fill it with insulation.

| Roof Replacement: Replacing sheathing
triggers insulation requirements (unless
physically impossible)

Windows: New units must meet current
U-factors (Table R402.1.2).

‘
2!
n
)
=

)
=
w
-
@
.

Slide 27

nical Alterations
Code Compliance for HVAC Upgrades & Cooling
|+ R503.1.2: New equipment must meet
federal efficiency standards.
« Controls: New equipment requires

programmable thermostats.

Adding Cooling (R503.1.2.5)

Installing new A/C triggers air sealing
requirements:

- Seal accessible ceiling penetrations
- Meet duct leakage limits.

- Exception: If celling is already R-38
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Lighting (R503.1.4): If replacing >10%  + Water Heating (R503.1.3):
of luminaires, new ones must be must meet R403.5 (pipe insulation).
high-efficacy (45 lumens/watt)

Exception: Circulation loop upgrade not
required for unit replacement.
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Repairs: Fixing the Broken

Section R504

+ Definition: Work on DAMAGED
components.

. : Repair work does NOT
trigger Alteration requirements.

+ Exemptions: Routine maintenance,
wear and tear.
Glass Rule: Replacing broken glass
(sash/pane only) allows for “like for

like" replacement without meeting
new U-factor codes.
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Change of Space Conditioning

The “Garage to Living Room” Scenario

The Trigger: Converting

unconditioned space (garage, bam,
attic) to conditioned space.

* The Requirement: Full compliance

/WA

with New Construction standards

(Section R502).

« Performance Path Option: Energy
use permitted to be 110% of
standard reference design.

i""""‘.




Slide 31

Accessory Dwelling Units (ADUs)
Rule R501.1.2: Independent Thermostats

* Rule: If a separate dwelling
unit is created (independent
living/cooking/sleeping)...

Heating and cooling must be
controllable with a SEPARATE
programmable thermostat.

* Intent: Prevent main house
from dictating ADU energy use.
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: The Performance Path Alternative

Section R405: Simulated Building Performance

The Math: (Addition/Alteration +
Existing Building) < (Existing
Building Baseline)

- ﬂ Strategy: Use this when
prescriptive insulation rules
conflict with existing framing
limitations. Trade-off equipment
efficiency for envelope

constraints.
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Chapter

Compllance Checklist

Identify Project Type: Addition vs.
- M Alteration vs. Repair.

N\ M Additions: Treat ss New Construction

(or use UA trade-off)

Alterations: Do not degrade performance.
Fill exposed cavities.

Mechanical: Test ducts If swapping
furmace/air handler

Repalrs: Fix damage safely. "Like for ike"
applies to glass.

Documentation: Identify compliance path
on permit drawings.

l’l'-nlll
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Key Changes in Chapter 5
Heat pump. A ducted heat pump shall be configured to be the primary
heating source and shall be the largest available size that can be served by
the existing central air conditioner circuit The existing heating system shall
be configured to meet the remaining heating load. Documentation of the
existing air conditioner's capacity and the heating and cooling load
calculations per R403.7 must be submitted to the enforcement agency
before permitting the heat pump.

Or

* Alr condltioner. A ducted air conditioner shall meet all of the following

requirements:
1. Air seal all accessible areas of the ceiling plane between the attic
and the conditioned space including alljoints, penetrations and other
openings that are potential sources of air leakage by caulking,
gasketing, weather-stripping or otherwise sealing to limit infiltration
and exfiltration. (some exceptions)
2. The duct system measured air leakage shall meet the requirements
of Section R503.1.2.3.
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Key Changes in Chapter 5
Building thermal envelope... there are a lot of changes here.
* New rules on existing ductwork testing requirements.
* Separate rules for interior exposure vs exterior exposure of an
assembly.
* You may trigger a Cl requirement. | am aware of the SBCC
opinion for 2021 code it is spelled out in the 2024 code.
+ New section about duct testing requirements for existing ductwork
based on “trigger” modifications. A certain amount of over all “this
or that” will trigger a passing test requirement.
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More Disclosure(s)

ts of the 2021
Y tonger comply with

y
legal requirements.

we want
for the current

igh the SBCC. In

notas you choose.
trade names, products, , or utilized in
tools, does not

gal libility
the accuracy, nor
L] represent that its use would not infringe on privately owned rights.

Further, the WSUEP cannot be held liable f

from the proper or improper
fliliate o,

ur nor dowe
speak for, the Washington State Building Code Council (SBCC). Official opinions of WSEC intent are made only by the SBCC

in While we try
L Y thesacc, id
d d

builders,
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(GAI) Generative Artificial Intelligence
Disclosure(s)

Generative. [ utilized

in
was Notebook LM, Co-pilot, Adobe Firefly & Gemini software via membership. Al GAI
in

Ethical use of generative Al policies. This can be located at Guidelines for Generative Al |
Office of Research | Washinglon State University. As such we utilized the prompts and
prebuilt LMool

inthe creation of content from the GIAtool.

. independent
citation.

3. Resources GAl was aloud to use:
R

2. SBBC website
3. Appendix A (WA amended)

WASHINGTON STATE UNIVERSITY

Energy Program

www.energy.wsu.edu




