Energy Program

&

Hello, and welcome to WSU-EP monthly trainings.

This event is being recorded. We ask kindly that you remain muted throughout
the presentation. We will answer questions in the Q&A tab. We will attempt to
keep up with the chat. We will offer live Q&A with the remaining time at the
end of this presentation. We are limited to 500 attendees.

Thank you for your understand and we will begin our presentation at 1pm.
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A two hour education & update
covering the 2021 WSEC-R 2" Edition
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Thank you to our sponsor!

About NEEA

Our Purpose - The Northwest Energy Efficiency Alliance (NEEA) is an alliance of utilities
and energy efficiency organizations that pools resources and shares risks to transform
the market for energy efficiency to the benefit of consumers in the Northwest.

(https://neea.org/about-neea)
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Washington State Energy Code Support?
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The WSU (Washington State University) Energy Program has a long history of working towards energy

energy, and i practices. Here is an overview of its history:
Early Focus: In its early years, i ferused en energy and efficlency. It aimed to educate and provide technical
assistance te Individuals, businesses, and communities In Washingten State to promote energy conservation practices.
th and Diy ifi Over time, the L pe Initiatives. It began to work on 2 broader range of energy-related issues,
inclucing , clean technalogles, practicas in research, 3
new energy technolagies.
Federal Programs and Partnerships: Tha WSU Energy b faderal , including the U.S. Department of
gy (DOE), the US. I P i and the US. Department of Agriculture (USDA). These partnerships allowed the program

10 access resources, funding, and expertise to further its mission,
Energy Codes and Standards: The WSU Energy Program played a significant role i i and
standards in X ith g agencies, utility sompanies, and industry
requirements for bulldings and appliances.

ives: The prograrm has b Ived in various ble enerey such as solar power, wind energy, bioenergy,
ge. It has : projects, and he adoption of e

technologies
Education and T

ing: The WSU Energy Program has been actively engaged in providing education and training to professionals, students, and the.

general public_ 1t offers worksho; i . . practices
Foeus on C The Tois & etvong o on throughout Washington State. It provides technical assistance,
funding support, plans, implement energy projects, and reduce energy consumption
continued ion: The WsU tinues to evolue and adapt to eh d smerging tstays st
the forefrant of energy research, palicy and industry trends to address cury d f gy ’
Overall, the WSU Energy Program has a rich history of efficiency, d practices, ts work has

the of B of in Washington State and beyond
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Energy Code Support?

Websits
www.energy.wsu.edu/buildin
gefficiency/energycode.aspx

* Email

* Hotline

Live Tech
Support

Online
Support

* Forms
* Online Educations

« Video Additional

Resources

* FAQ's
* Resource Links

« Training Partners

an create and design an energy-efficient built environment
using the knowledge and skills ECC provide

GRADUATE

(GHLINE CERTIFCATE | 12 GREDITS

2023 Trainings
The new WSEC-R website is currently under construction. Thank you for your patience as things are relocated on
the website during this time. We are excited as these changes to the website will allow for new features and
tools that will help us to better service you, our clients.

WSEC-R 2021 2" Edition
Hour Edu Upda
e cover the new 2021

Our presentation will contain both
beginner & intermediate level
education/update on the WSEC-R. This
education will be available virtually on
the second Wednesday of each month.
Visit our training page to register.
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Comfortable Buildings: Getting Them Right!

buildright=

ANDEXPO
HOME BUILDING ASSOCIATION OF GREATER PORTLAND

Save the Date:

Registration Open!

Register today at buildrightpdx.com

The Factor %
Building EnergyTrus? 9 h
BuildRight Ce ildri com)

See you
xt

at

2024 WABO Annual Education institute

Monday, March 25 - Thursday, March 28, 2024
Lynrwood Evert Centet

I 1St
Lymemvood, WA 98026

State Building Code Council
(SBCQ)
What is the SBCC & what do they do?

The State Building Code Council (SBCC) was created
to provide independent analysis and objective advice
to the legislature and the Governor’s Office on state
building code issues. The SBCC establishes the
minimum building, mechanical, fire, plumbing and
energy code requirements necessary to promote the
health, safety and welfare of the people of the state
of Washington by reviewing, developing and
adopting the state building code.




REVISED EFFECTIVE DATE FOR 2021 CODES
MARCH 15, 2024

The State Building Code Council voted on May 24, 2023, to delay the
effective date of the 2021 codes for 120 days, which changed the effective
date from July 1, 2023 to October 29, 2023. On September 15, 2023, the
State Building Code Council agreed on another delay. The new effective date
for all building codes is March 15, 2024.

The Council is also entering rulemaking to modify sections in the commercial
and residential energy codes to address legal uncertainty stemming from the
decision in California Restaurant Association v. City of Berkeley recently
issued by the Ninth Circuit Court of Appeals.

Information on SBCC and related documents are courtesy of:
The State Building Code Council
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State Codes Regulations &

Lt Guidelines

https://sbec.wa gov/state-
codes-regulations- Ruermating

guidelines/state-building- [ .
code/energy-code S Teumony

State Buling Code Amendmerts

CR-103P

https://www.sbee wa.gov/n
‘ews/adopted-changes-
energy-code-epca-concerns

Where's
the
WAC?

drossing EPCA Con & 2021 Washington Stats Energy Code - Residential
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here's :
the WAC?

5/16/2024

Controls
Settings

Heating
Cooling
Ventilation

Administration
Prescriptive

Enclosure
Envelope

Shell
Modeling
Calculation LEgend

Renewable
Energy

| Single Family




Chapter 1 is Scope and Administration, “Office stuff”.
Key (new & existing) points in Chapter 1 for the purposes of this education.
Chapter 1 covers the administrate practice such as permitting, fee, work
orders, process (inspections and enforcement).

5/16/2024

* Scope of Work defines building Also Defines the minimum requirements of:
types that shall comply with WSEC *Documentation retention time - R103.5,
-R101.2 *Fee’s - R104’s,

* Mixed use must be separately *Inspections - R105’s,
considered - R101.4.1 *Approval and Standards - R106 — R108’s

* New “lingo” for digital submittal for *Additional Administrative Functions -
permits - R103.1 R109 - R112’s

* Required documentation for the
permit process - R103.2

.\\.I

“}.Z Information on construction documents. Construction documents shall be drawn to
scale upon suitable material. Electronic media documents are permitted to be submitted
when approved by the code official. Construction documents shall be of sufficient clarity to

indicate the location, nature and extent of the work proposed, and show in sufficient detail
pertinent data and features of the building, systems and equipment as herein governed.

1. Energy compliance path per Section 6. Mechanical and service water heating
R401.2. system and equipment types, sizes and

2. Insulation materials and their R-values. efficiencies.

3. Fenestration U-factors and SHGCs. 7. Equipment and systems controls.

4. Area-weighted U-factor and SHGC 8. Duct sealing, duct and pipe insulation and
calculations. location.

5. Mechanical system design criteria. 9. Air sealing details.

R103.2.1 Building thermal envelope depiction. The building's thermal envelope shall be
represented on the construction documents.

v’ Add section that enforces the use of digital permitting.

v’ R-2 designated projects, corridor loaded required to
comply with the WSEC-C (commercial).

v’ Alignment to national code sections

v’ List of everything that needs to be included for a permit.




Chapter 2 is Definitions, “Geeky stuff”.
Key (new & existing) points in Chapter 2 for the purposes of this education.
Chapter 2 consists of definitions as they apply to the WSEC-R
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* U-Factor/F-Factor

* Whole House Mechanical System * Advanced Framed Walls

* Zone * Air Barrier

* Residential Building * Vapor Barrier

* Renewable Energy Certificate * Building Thermal Envelope

* Renewable Energy Resources « Continuous insulation (Cl)

* Ready access to « Dwelling Unit Enclosure Area
Chapter 2

RESIDENTIAL BUILDING. For this code, the following building types are residential
buildings:
1. Detached one- and two-family dwellings
2. Multiple single-family dwellings (townhouses)
3. Group R-3 occupancy areas in buildings three stories or less in height above grade plane
whose dwelling units are accessed directly from the exterior.
4. Group R-2 occupancy areas in buildings three stories or less in height above grade plane
whose dwelling units are accessed directly from the exterior.
5. Accessory structures to residential buildings.

Group R-2 buildings with dwelling units accessed from interior corridors
or other interior spaces are not residential buildings.

Chapter 2

ADVANCED FRAMED WALLS. Studs framed on 24-inch centers with double top plate and single bottom plate. Corners
use two studs or other means of fully insulating corners, and one stud is used to support each header. Headers
consist of double 2x material with R-10 insulation between the header and exterior sheathing. Interior partition
wall/exterior wall intersections are fully insulated in the exterior wall. (See Standard Framing and Appendix A, of
chapter 51-11C WAC.)

INTERMEDIATE FRAMED WALLS. Studs framed on 16-inch centers with double top plate and single bottom plate.
Corners use two studs or other means of fully insulating corners, and each opening is framed by two studs.
Headers shall be insulated to R-10.

CONTINUOUS INSULATION (C.1.). Insulating material that is continuous across all structural members
without thermal bridges other than fasteners and service openings. It is installed on the interior or exterior or is
integral to any opaque surface of the building envelope.

DUCTLESS MINI-SPLIT HEAT PUMP SYSTEM. A heating and cooling system that is comprised of one or multiple indoor
evaporator/air-handling units and an outdoor condensing unit that is connected by refrigerant piping and electrical
wiring. A ductless mini-split system is capable of cooling or heating one or more rooms without the use of a central
ductwork system.

DWELLING UNIT ENCLOSURE AREA. The sum of the area of ceiling, floors and walls separating a dwelling unit’s
conditioned space from the exterior or from adjacent conditioned or unconditioned spaces. Wall height shall be
measured from the finished floor of the dwelling unit to the underside of the floor above




Chapter2
_‘_}_‘* gt i am
2021 Residential Code (IRC)
RENEWABLE ENERGY CERTIFICATE (REC). Honifcest Changes: Mlecuic Veblcs Chandbdeen.

Beauwing JuLy 1, 2023

An instrument that represents the
environmental attributes of one megawatt
hour of renewable energy; also known as
an energy attribute certificate (EAC).

RENEWABLE ENERGY RESOURCES.

Energy derived from solar radiation, wind,
waves, tides, landfill gas, biogas, biomass or
extracted from hot fluid or steam heated
within the earth.

he sverage:
alow tharm 0 Il chavg overmgh

Ths type.

FAQ courtesy of: King County | asty be istaies by a prodessional sictrian.
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v Definition of Residential Buildings moving
R-2 designated projects that are corridor

loaded will now be required to comply
with the WSEC-C (commercial).

v/ REC/EAC credits

v’ Approved Agency

v New/altered definitions worth reading.

Chapter 3 is General Requirements, “Important, where else would it go?”.
This chapter covers design, defaults/set points and labeling/reporting
specification requirements for the WSEC-R
Key (new & existing) points in Chapter 3 for the purposes of this education.

Defines climate zones for every city in WA state - R301.1
Defines design conditions (think Manual J) - R302.1 &302.2
Materials, Systems & Equipment - R303

Identification & Labeling - 303.1.
Default exception - R303.1.1.1
Fenestration Rating Req. (NFRC) - R303.1.3
Insulation product rating - R303.1.4
Installation of exterior insulation - R303.2
Maintenance Information - R303.3




Chapter3
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Images from WSEC-R
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v Standards, “Best Practices”, and Labeling
v Default fenestration requirements for doors and glazing

v’ Garage door labeling and reported efficiency values

v Maintenance Information

v’ Product Rating Requirements

Chapter 4 is idential Energy Efficiencies, “The nitty gritty stuff”.

largest of the chapters of WSEC-R with each section referenced below.

General - R401
Building Thermal Envelope - R402
Systems - R403
Electrical Power & Lighting - R404
Total Building Performance - R405
Additional Energy Efficiency Req. - R406
Certified Passive House - R407

Chapter 4 is best handled when divided into each of the categories. Chapter 4 is the

10



Scope of work, Compliance & Certification.
Chapter 4, section R401 covers the beginning of the journey
by defining the administrative process and inspections.

L]

« This defines which parts of the WSEC-R each housing type designation shall be

required to comply with.

" ) R401.2 Compliance

R 401.3 Certification

* This section defines the requirement of the use of a certificate that shall be installed in
the dwelling.

5/16/2024

Chapter A permanent certificate shall be completed by the builder or other approved party and

General R401.3 - Certificate  posted on awall in the space where the furnace is located, a utility room, or an approved
location inside the building. When located on an electrical panel, the certificate shall not
cover or obstruct the visibility of the circuit directory label, service disconnect label, or other
required labels. The certificate shall indicate the following;

1 The R-values of insulation installed in or on ceiling/roof, walls, foundation
(slab, belowgrade wall, and/or floor) and ducts outside conditioned spaces.

U-factors for fenestration and the solar heat gain coefficient (SHGC) of fenestration.
Where there is more than one value for each component, the certificate shall indicate
the area weighted average value.

The results from any required duct system and building envelope air leakage testing done
on the building,

The results from the whole-house mechanical ventilation system flow rate test.

The types, sizes and efficiencies of heating, cooling, whole-house mechanical ventilation,
and service water heating appliances. Where a gas-fired unvented room heater, electric
furnace, or baseboard electric heater is installed in the residence, the certificate shalllist
"gas-fired unvented room heater,” "electric furnace” or "baseboard electric heater," as
appropriate. An efficiency shall not be listed for gas-fired unvented room heaters, electric
furnaces or electric baseboard heaters.

Where panel systems have been installed, the array capacity,
inverter efficiency, panel tilt, orientation and estimated annual electrical generation shall
be noted on the certificate.

7. The code edition under which the structure was permitted, and the compliance path

used

‘The code official may require that documentation for any required test results include an

electronic record of the time, date and location of the test. A date-stamped smart phone
photo or air leakage testing software may be used to satisfy this requirement.

v' Specifies the project type defining its pathway through the code
v' Required pathway compliance and required pathway reporting

v’ Certificate “Sticker”, commonly missed item!

11



Building Thermal Envelope:
Chapter 4, section R402 covers key points in the Building Thermal
Envelope and states the minimum envelope/shell requirements.
This is a pretty large section.

R402.2 Specific Insulation Requirements
« Ceilings and Attics R402.1- R 402.2.4.1 . .

* Mass Walls R402.2.5 . .
« Steel Framing R402.2.6

« Other Building Components R402.2.7-R402.2.10

THERMAL
ENCLOSURE

BEST
PRACTICES

5/16/2024

Photo courtesy of: Betterbuiltnw.org

Building Thermal Envelope:

R402.1.5 Total UA Alternative

« If the proposed building thermal envelope UA s less than or equal to the
target UA, the building shall be considered in compliance with Table R402.1.2.
The proposed UA shall be calculated in accordance with Equation 2. The
target UA shall be calculated in accordance with Equation 1. U-factors shall be
determined as specified in Section R402.1.6. In addition to UA compliance,
the maximum fenestration U-factors of Section R402.5 shall be met

R402.1.6 U-Factor Reference and Calculatio

« The U-factors for typical construction assemblies are included in Appendix A
in chapter 51-11C WAC. These values shall be used for all calculations.

« Where proposed construction assemblies are not represented in Appendix A,
values shall be calculated in accordance with the ASHRAE Handbook of
Fundamentals using the framing factors listed in Appendix A where applicable
and shall include the thermal bridging effects of framing materials. The SHGC

requirements shall be met in addition to UA compliance.

Building Thermal Envelope:

402.3 Fenestrations

* Vapor Retarders - R402.1.1
* U Values by Component - R402.1.2

* R Value and R Value Computation
R402.1.3 & R402.1.4

* R Value Table R402.1.3

« Total UA Alternative & Calculations
R402.1.5-402.1.6

BEREERE RREERRE BEE

Photo courtesy of:

WSEC-R Appendix A table of contents

12



Building Thermal Envelope:

5/16/2024
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ADVANCED FRAMED WALLS; Definitions R202
Studs framed on 24-inch centers with double top plate and single bottom plate. Corners use two studs or other
means of fully insulating corners, and one stud s used to support each header. Headers consist of double 2x material
with R-10 insulation between the header and exterior sheathing. Interior partition wall/exterior wall intersections are
fully insulated in the exterior wall. (See Standard Framing and Appendix A of this code.)
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Building Thermal Envelope:

ANSUABTG FS200.1 - 2022
Standard for Use of Foam Plastic Insulating
Sheathing (FPIS) in Bullding Envelopos:
Above-grade Wails

Photo Courtesy of: Rockwool.com Photo Courtesy of: Foam Plastic Applications for better buildings

5/16/2024

NEXT STEPS and ASSUMPTIONS

- Combine the two paratel pais for overall vaua
- Assume 25% Framing Facir, (1) = 21% siuds, 4% boaders|
. 75 o - typicatior 16 0c. framing

Faclor

For more on continuous insulation,
See our upcoming Cl class.
Visit WSU-EP Training Website for

future education opportunities.

Building Thermal Envelope:

QUANTAPANEL |GS Storm Windows:

High Efficiency Storm Window Systems

hnology.

O ey

BT wocse

e
—_—
==

Storm Windows

Mot the same old storm windows of the past.
[NSSSSS. High performance and aesthetically pleasing,

garage conversion perhaps?

Low E Storm Windows - QuantaPanel

14



Building Thermal Envelope:

R402.4 Air Leakage

* Building Thermal Envelope Air Leakage

« Installation of the Building Thermal Envelope

* Testing

« Air Barrier, Air Sealing, & Insulation Chart R402.4.1.1

* Leakage Rate & Dwelling Leakage Rates R402.4.1.3 — R402.4.2
* Fenestration Leakage Rate R402.1.3.2

5/16/2024

Testing of single-family dwellings and townhouses shall be conducted in accordance with
RESNET/ICC 380. Test pressure and leakage rate shall comply with Section R402.1.3.1.

For Group R-2 occupancies, testing shall be conducted in accordance with ASTM E779,
ASTM E1827, or ASTM E3158. Test pressure and leakage rate shall comply with Section
R402 The individual performing the air leakage test shall be trained and certified b
a certification body that is, at the time of permit application, and ISO 17024 accredited
certification body including, but not limited to, the Air Barrier Association of America.

Building Thermal Envelope:

R402.4.1.3.1 Dwelling unit leakage rate

The maximum air leakage rate for any dwelling unit under
any compliance path shall not exceed 4.0 air changes per
hour. Testing shall be conducted with a blower door test at
a test pressure of 0.2 inches w.g. (50 Pa).

Exception: Additions tested with the existing home having a
combined maximum air leakage rate of 7 air changes per
hour. To qualify for this exception, the date of construction
of the existing dwelling must be prior to the 2009
Washington State Energy Code.

Building Thermal Envelope:

Program Description

R402.4.1.3.2 Group R-2
Multifamily building leakage rate:

For Group R-2 multifal buildings, the maximum
leakage rate for any dwelling unit shall not exceed
0.25 cfm per square foot of the dwelling unit

enclosure area.

Testing shall be conducted with a blower door at a
test pressure of 0.2 inches w.g. (50 Pa).

Americ

15



Building Thermal Envelope:

R402.4.1.2 Testing

The building or dwelling unit shall be tested for air leakage. Testing shall be conducted in accordance with
RESNET/ICC 380, ASTM E779 or ASTM E1827. Test pressure and leakage rate shall comply with Section R402.1.3.
A written report of the test results, including verified location and time stamp of the date of the test; shall be
signed by the testing agency and provided to the building owner and code official. Testing shall be performed at
any time after creation of all penetrations of the building thermal envelope. Once visual inspection has
confirmed air sealing (has been conducted in accordance with Table R402.4.1.1), operable windows and doors
Manufactured by small business are permitted to be sealed off at the frame prior to the test.

Sxterior windowsand doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended
Vieather-stripping or other infiltration control measures;

Tiampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed
‘seyondintended infiltration control measures;

Interior doors, if installed at the time of the test, shall be open, access hatches to conditioned crawl spaces and
conditioned attics shall be open;

r or interior terminations for continuous ventilation systems and heat recovery ventilators shall be
sealed;

Heating and cooling systems, if installed at the time of the test, shall be turned off; and
Supply and return registers, ifinstalled at the time of the test, shall be fully open.
Exception: Additions less than 500 square feet of conditioned floor area.

5/16/2024

Building Thermal Envelope:

| R402.4.1.1 Air Barrier and Insulation installation |

Building Thermal Envelope:

The interior air barrier
here is needed if they
are trading off exterior
insulation!

< r—
Bz
= =
=
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Building Thermal Envelope:

Seal st op pite

(BASC)PNNL

Air Barriers & Air Sealing
Air Barrier: One or more materials joined
together in a continuous manner to
restrict or prevent the passage of air
through the building thermal

envelope and its assemblies.

* R402.4.1 Building Thermal Envelope The
building thermal envelope shall comply with
Sections R402.4.1.1 and R402.4.1.2.

* The sealing methods between dissimilar
materials shall allow for differential
expansion and contraction.

5/16/2024

Building Thermal Envelope:

Critical Areas for Air Leakage Control

ficesed bt uses [ Fon penetacon
™ ted celgs

Air leakage control is an important but commonly

misunderstood component of the energy efficient house.

Tightening the structure with caulking and sealants has
several positive impacts.

Atight house will:

« Have lower heating bills due to less heat loss.
« Have fewer drafts and be more comfortable.
« Reduce the chance of mold and rot because

moisture can’t enter and become trapped in cavities.

*  Have a better performing ventilation system.

Building Thermal Envelope:

Air Barriers Behing Tubs (ink included)

(BASC)PANL

17
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2021 WSEC-R 2" Edition
Air barrier testing

Energy Program

Single Family Multifamily

No License required
currently

Testing Standard Provide test results :551?::[1737297 Provide test results to AHJ &
to AHJ & Owner

Certification Required

ICC/RESNET 380 ASTME3158 s

0.25¢fm/sf of DUEA @50PA) (WSEC-R)
A@ACHS0 RAO Positive and/or Negative
Negative or Positive (see standard chosen)
1.3.2 Group R-2 multifamily building leakage rate. For Group R-2

RA02..
multifamily buildings, the maximum leakage rate for any dwelling unit shall
You must pass the test! not exceed 0.25 cfm per square foot of the dwelling unit enclosure area.
Testing shall be conducted with a blower door at a test pressure of 0.2 inches

/ e w.g. (50 Pa).
No guarded testing Doors and windows of adjacent dwelling units (including top and bottom
units) shall be open to the outside during the test.

Conditioned Craw! & Ack led, to BSC:

Unfaced cavi insulation,
colliose or low density
‘spray-applied foam insulation
Gypsum board with (atex) paint
Sealant, adhesive or gasket

Details

Technical guidance for
all climate zones

Events

Classes and seminars,

Cladding

R nslaion : :
aped o el o csant atcomer o botom il :
(pederseled o) plao and sufioor o gasket in-person and online

- | SRR
f Trfaced cavty wadlaton
caluose orow densty spray
S—
contiious g msuaton | Sil gasket
Prolecive membrane also
Ground sopes away acts as capilry broak
R Rig nsulat
(e or seaed ins) Each AHJ must
Blanketnsuation : : ac
—— povie Publications [RECU=8 -
SRS “Tope atbotiom of igd insulation approve a conditioned
Sealant and current B i
M exterior grade is S
mw’f‘, ot vy s Foaiks s atids crawlspace ust? in their
o partr s |~ = [Povetens area. Big warning,

code says no in high
radon areas....

Concrete footing.
below frost depih ‘covered with course gravel

Images courtesy of BSC, website provided

Electrical:

R402.4.3 Recessed lighting
Recessed luminaires installed in the building thermal envelope shall be Type IC-rated and

certified under ASTM E283 as having an air leakage rate not more than 2.0 cfm (0.944 L/s)
when tested at a 1.57 psf (75 Pa) pressure differential and shall have a label attached
showing compliance with this test method. All recessed luminaires shall be sealed with a
gasket or caulk betweenthe housing and the interior wall or ceiling covering.

RA02 lectrical and communication outlet boxes (air-sealed boxes|
Electrical and icati
be sealed to |

installed in the building.
. d it

it

i leakage

hall be tested in ith NEMA 05 4,
for Air-Sealed Boxes for Electrical and Communication Applications, and shall have an air
leakage rate of not greater than 2.0 cubic feet per minute (0.944 L/s) at a pressure
differential of 1.57 psf (75 Pa).
Electrical and communication outlet boxes shall be marked [ 11 ] OTS-5010.1"NEMA O 4"
or "05 4" in accordance with NEMA 05 4. Electrical and communication outlet boxes shall
be installed per the i i d with any i i
to achieve compliance with NEMA 0S 4.
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v' The Ceiling U-value has decreased to 0.024

v’ The Ceiling R-Value has increased to R-60

v’ The wall cavity R-Value has increased to R20+5. This modification
means that wall assemblies require Continuous Insulation

v' The wall U-Value for UA is 0.056.
v’ Air Leakage requirements are more stringent
* 4 ACH@50Pa
* 0.25 cfm per square foot of dwelling unit area maximum.
v New electrical outlet specifications on air tightness.
v’ New air barrier specification

5/16/2024

Control(s) Systems

Chapter 4 section R403 covers key points in Systems. This is the largest of the sections in Chapter

4. It generally covers anything that; heats, cools, or ventilates, and their distribution.

R403.1 Controls

« Programmable & Connected Thermostat

« Heat Pump Supplementary Heat
« Continuous Burning Pilot Light.

R403.2 H20 Boiler Temp Reset

« The manufacturer shall configure each gas, oil and electric
boiler (other than a boiler equipped with a tankless domestic
water heating coil) with an automatic means of adjusting the
water temperature supplied by the boiler ...

Duct Systems

R403.3 Ducts

* Ductwork & their location

* Ductwork & their insulation

* Duct work & their leakage/sealing/testing
« No building cavities as plenums

R403.4 Mechanical System Pipe Insulation

* Mech. system piping capable of carrying fluids above 105 degrees
or below 55% degrees shall be insulated to a min. of R-6
« Protection of piping insulation (removable)
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Duct Systems

(G

=
<

R403.3.5 Duct Testing

* Ducts shall be leak tested in accordance with WSU RS-33, using the maximum duct leakage
rates specified.

« EXCEPTION: A duct air leakage test shall not be required for ducts serving ventilation systems
that are not integrated with the ducts serving heating or cooling systems.

« A written report of the results shall be signed by the party conducting the test and provided to
the code official.

5/16/2024

| within the building thermal envelope, total leakage shall be less than or equal to 8.0 cubic feet

RA403.3.6 Duct leakage.
The total leakage of the ducts, where measured in accordance with Section R403.3.3, shall be as
follows:

« Test for ducts within thermal envelope: Where all ducts and air handlers are located entirely

per minute (226.6 L/min) per 100 square feet (9.29 m2) of conditioned floor area. For forced air

ducts, a maximum of 10 linear feet of return ducts and 5 linear feet of supply ducts may be
located outside the conditioned space. All metallic ducts located outside the conditioned space
must have both transverse and longitudinal joints sealed with mastic. If flex ducts are used,
they cannot contain splices. Flex duct connections must be made with nylon straps and installed|
using a plastic strapping tensioning tool. Ducts located in crawl spaces do not qualify for this
exceptior

Water Systems

R403.5 Service Hot Water Systems

« Circulation Pump, Demand Circ. Pumps &, Heat Trace Requirements

* Water distribution, distribution efficiencies & installation Location.
(note, this is where the electric water tank must be in conditioned

space is located)

R403.6 Mechanical Ventilation
* This section defines the ventilation requirements for the different

duwelling types.
« It covers sound, distribution efficiencies, & unit energy use per cfm.
« Establishes Testing/commissioning requirements

Water Systems

R40! Water volume determinatio

The volume shall be the sum of the internal volumes of pipe, fittings,
valves, meters, and manifolds between the nearest source of heated
water and the termination of the fixture supply pipe. Water heaters,
circulating water systems, and heat trace temperature maintenance
systems shall be considered to be sources of heated water.

The volume in the piping shall be determined from Table C404.3.1 in
the Washington State Energy Code, Commercial Provisions or Table
L502.7 of the Uniform Plumbing Code. The volume contained within
fixture shutoff valves, within flexible water supply connectors to a
fixture fitting and within a fixture fitting shall not be included in the
water volume determination.

Where heated water is supplied by a recirculating system or heat-
traced piping, the volume shall include the portion of the fitting on
the branch pipe that supplies water to the fixture.

20
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Volume in ——
. Minimum Time-to-Tap (seconds) at Selected Flow Rates

the Pipe

(ounces) ["025¢pm | 05gpm | igpm | L5gom | 2gpm | 2.5gpm
2 4 19 09 06 05 04
4 8 4 19 13 20 08

=

11 ;g 1‘: g 255 L f I Compact water design
24 45 23 1" © 5
32 60 30 15 10 8 6
64 120 [ 0 20 15 12
128 240 720 60 40 Ed 2%

ASPE Time-to-Tap Performance Criteria

[ Acceptable Performance

7= 10 00nas

[ Margina Perormance

7130 saconds |

31+ seconds
SPE, 2003, page 234

Water Systems

How to Find the Volume of a Pipe [Pipe Volume Calculator

ate

Formuio ta Gat

Pipe Volum Diamete

olurire =% £ x Lengen "

Results

Weight

- https://wwiw.inchealculator.com/pipe-volume-calculator/

Water Systems

R403.5.7.1 Supplementary Heat for HP H20 Heating

« Supplementary heat for heat pump water heating systems. Heat pumps used for
water heating and having y water heating i shall have
controls that limit y water heating If ion to only
those times when one of the following applies:

* 1. The heat pump water heater cannot meet hot water demand.

«2. For heat pumps located in unconditioned space, the outside air temperature is
below 40°F (4°C).

3. The heat pump is operating in defrost mode.

«4. The vapor compression cycle malfunctions or loses power.

Heat trace temperature maintenance systems, provided the system

capacity does not exceed the capacity of the heat pump water heating system.
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HVAC Systems

R 403.7 Equipment Sizing
« Requires Manual J & S or other approved calc.
« Cooling shall not exceed the smallest available equipment size that

meets the load calcs
* Gas Fire Place Efficiencies

R 403.8 Systems Servicing Multiple Dwelling Units

« Systems serving multiple dwelling units shall comply with
Sections €403 and C404 of the WSEC--Commercial Provisions in
lieu of Section RA03.

5/16/2024

HVAC Systems

System Design Process

AcC At
Resdentl Commercial
be Manuals

ACCA Manual Types J, S, D, & T: m = =

* As you can see there is a lot to the design and
implementation of and HVAC system. All homes “ 4
N

are required to provide a Manual J and provide m

the equipment selected to meet the Manual J.
- L z
* This is the bare bones minimum the code =
requires. As you can see by the chart on my n T
right that there is a lot more to good system a
HVAC design, installation and commissioning. L &
o
Q
8
0
Image courtesy of ACCA
ACCA Manual and Sizing Capable Software
The WSU-EP Simple heat
calculator does not performing
cooling calculations for AC's or
A e Softare o heat pump units! R403.3
HAC Proessionls requiresthe use of proper ACCA
Manuals or approved alternative
calculation. If software is
needed, BetterBuiltNW.com
offers HVACSST.
Heating, Ventilation, & Air.
Conditioning Sizing Tool

Syatem Seluction
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Mo o | convart i Aooandis W raiogs o Aooendix 1Y
.
Yo s, i
e
mprnang e i e iy e s
1B v St BE ¢ PD e 41444+ G Wk W oSN squiitont balow.
e
'STATE BUILBING GODE OPINION NO. 2308 MRS Ao SEER = SEERD X 105
T >
rConciooerad | ge « peR2 %104
D L T — iy T
BECTON. oty R, 105 s 0 e sy SSENLE =l
O SEER « STER2 X 104
OURSTION ekt it sy e oty o gt
BRTIArGA T 161 304 |01 VEPE B4 1 e B L e mumg. . EER = EERD X104
g e e e s e g
s s g e
s v
T I R T R R R
- e e x o
M e et _ Voo =R
ke _Small Out Wah Velocty Systam SEER = SEERZ X 100
ot T
supgRstoss: 200 2202 o Dt g Vloity Sy | et
REGUISTIDBY. S65

System Type SEE EER2 HSPF2
Ducted | 095 | 095 | ‘085
Ductiess | 1,00 100 | 090

Packaged | 095 | 095 | o8e

Sticker, Charts, & HSPF2

Use the crosswalk to select your
equipment for the 406.3 charts

Make sure your sticker has the
correct location selected on the
map.

Ventilating Systems

‘R403.6 Mechanical Ventilation.

“* The buildings complying with Section R402.4.1 shall be provided with
mechanical ventilation that meets the requirements of Section M1505 in
the International Residential Code or Section 403 in the WA Mechanical

Code, as applicable, or with other approved means of ventilation.
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Ventilation Systems

R40. Whole-House Mechanical Ventilation System Fan Efficacy.

* Mechanical ventilation system fans shall meet the efficacy requirements of
Table R403.6.1 at one or more rating points. Fans shall be tested in
accordance with HVI 916 and listed.

* The airflow shall be reported in the product listing or on the label.

* Fan efficacy shall be reported in the product listing or shall be derived from
the input power and airflow values reported in the product listing on the
label. Fan efficacy for fully ducted HRV, ERV, balanced, and in-line fans shall
be determined at a static pressure of

 Fan efficacy for ducted range hoods, bathroom and utility room fans shall
be determined at a static pressure of

Ventilation Systems

Mechanical ventilation systems shall be tested and verified to provide the
minimum ventilation flow rates required by Section R403.6. Testing shall be
performed according to the ventilation equipment manufacturer's instructions, or
by using a flow hood or box, flow grid, or other airflow measuring device at the
mechanical ventilation fan's inlet terminals or grilles, outlet terminals or grilles, or
in the connected ventilation ducts.

Where required by the code official, testing shall be conducted by an approved
third party.

A written report of the results of the test shall be signed by the party conducting
the test and provided to the code official.

EXCEPTION

Kitchen range hoods that are ducted to the outside with 6-inch (152 mm) or
larger duct and not more than one 90-degree (1.57 rad) elbow or equivalent in
the duct run.

Ventilation Systems

TABLE R403.6.1
WHOLE-DWELLING MECHANICAL VENTILATION SYSTEM FAN EFFICACY?*
AIR FLOW RATE MINIMUM EFFICACY
SYSTEM TYPE (CFM) (CFMMWATT)
HRV, ERV or balanced Any 1.2 cfmiwatt
Range hoods Any 2.8 cfm/iwatt
In-line supply or A 3.8 of it
exhaust fan ¥ -
<90 2.8 cfmiwatt
Other exhaust fan
290 3.5 cfmiwatt

For 8I: 1 cfm = 28.3 L/gi
a. Design outdoor oréxhaust airflow rate/watts of fan used.

5| ofefy

G
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And which code is asking for what?

Al Barrier, HVAC Duct, & Ventilation Testing | ore e

T Te———
T —T
o e syt ot oy it

e e e g ot
- -
T o
1) ke et s o, i
4 X
G v i o
P ——— 'S

[ven

EPA & Radon Gas

Do you know why it's important to
test your home for radon?

Y

Radon is the 2nd

1in 15 homes tests leading cause of lung i L L
high for radon levels cancer, causing 21000 ung 200" [sthe #l cause
cancer deaths per year g canc

Indoior alrPLUS Teehnical Bulletin @
N.tl)vtf&wgg gaSSWE Radon System SEPA

Document courtesy of: Indoor airPLUS
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[

ﬂiu Energy Program
)

Ventilation
Washington State Residential
2021 Edition

ato
Energy Program

See WSU-EP 2021 WSC-R
Ventilation class for more on

Ventilation as well as Radon
and how it is addressed in the
WAC codes.
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Systems

R 403.9 Snow melt system controls

precipitation is falling

* Snow and ice-melting systems, supplied through energy service to the
building, shall include automatic controls capable of shutting off the
system when the pavement temperature is above 50°F, and no

R 403.10 Ene!

and spas in WSEC-R

Consumption; Pools & Spas
 This defines what heater, time switches, covers and pumps for pools

Systems

5 Nl R403.11 Portable Spas

* The energy consumption of electric-powered portable spas
shall be controlled by the requirements of APSP-14.

R403.12 Residential pools & permanent residential spas.

« The energy consumption of residential swimming pools and
identi in

spas shall be

with the requirements of APSP-15.
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v’ Distribution location and efficiencies
v Ducts inside now test @ 8% tested leakage rate
v" Piping and removable covers
v Dwelling Service H20 Systems, Distribution &
Equipment Location

v’ Electric resistive tanks will be required to be
installed inside.
v' Mechanical Ventilation Systems
v' Energy, Sound and Distribution Efficiencies.
v' Equipment Sizing and Selection Calculation(s)
v' Covers Pool and Spa’s

5/16/2024

Electric Power & Lighting Systems

Chapter 4, section R404 covers lighting efficiencies and control requirements.

« R404.1 Lighting Equipment

« All permanently installed lighting fixtures shall be a high efficiency source.
« Exception: Kitchen Appliances

« Exterior lighting will comply with C405.5

« Fuel Gas lighting requirements

RA04.2 Interior Lighting Controls

« All permanently installed interior lighting fixtures shall be controlled by either a dimmer, an
ontrol o other is installed or builtinto the fixture.

« Exception: Bath

R 404.3 Certification Exterior Lighting Controls

« Where the total permanently installed exterior lighting power is greater than 30 watts, the permanently
stalled exterior lighting shall comply with the following
ighting shall be controlled by a manual switch which provide automatic shut off.

« Daylight sensing

Exception/requirements for override automatic system

All permanent fixture lighting must be high efficiency

lighting.
Interior lighting shall meet occupancy control requirements.

Exterior Lighting automatic shut off during daylight hours for
lighting over 30 watts.
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Total Building Performance

Chapter 4, section R405 covers the total building performance pathway. This section of

the chapter establishes the baseline home for the modeling procedure.

R 405.1 Scope

 This section establishes criteria for compliance using total building performance

analysis. Such analysis shall include heating, cooling, mechanical ventilation and service
water-heating energy only.

R 405.2 Performance based compliance

«Compliance based on total building performance requires that a proposed design meet all of the following:
“The requirements of the sections indicated within Table R405.2.
less than 1,500 sq itioned floor area, the it By ion shall be
less than or equal to 64 percent of the | 8y of f design.

«For structures 1,500 to 5,000 square feet of conditioned floor area, the annual site energy consumption shall be
no more than 47 percent of the standard reference design.

«For structures over 5,000 square feet of conditioned floor area, the annual site energy consumption shall be no
more than 41 percent of the standard reference design.

«For structures serving Group R-2 occupancies, the annual carbon emissions shall be less than or equal to 61
percent of the annual site energy consumption of the standard reference design. See Section RA01.1 and
residential building in Section R202 for Group R-2 scope.

+Energy use derived from simulation analysis shall be expressed in BTU(s) per square foot of conditioned floor
area per year.

5/16/2024

Total Building Performance

Tgas

R405.3.1 Compliance software tools

« Documentation verifying that the methods and accuracy of the compliance software
tools conform to the provisions of this section shall be provided to the code official.

ERLE]

R405.3.2 Compliance report

« Compliance software tools shall generate a report that documents that the proposed design complies
with Section R405.2. A compliance report on the proposed design shall be submitted with the application
for the building permit. Upon completion of the building, a confirmed compliance report based upon the

confirmed condition of the building shall be submitted to the code official before a certificate of

occupancy is issued. Compliance reports shall include information in accordance with Sections R405.3.2.1
and R405.3.2.2.

Total Building Performance

RA405. 1 Compliance report for permit application

* A compliance reports submitted with the application for building permit shall
include all of the followin;

* 1. Building street address, or other building site identification.

* 2. The name, organization, and contact information of the individual performing
the analysis and generating the compliance report.

3. The name and version of the compliance software tool.

* 4. Documentation of all inputs entered into the software used to produce the
results for the reference design and/or the rated home.

« 5. A certificate indicating that the proposed design complied with Section
RA05.2. The certificate shall document the building components’ energy
specifications that are included in the calcula cluding: Component-level
insulation R-values or U-factors; duct system and building envelope air leakage
testing assumptions; and the type and rated efficiencies of proposed heating,
cooling, mechanical ventilation, and service water-heating equipment to be
installed. If on-site renewable energy systems will be installed, the certificate
shall report the type and production size of the proposed system. Additional
documentation reporting estimated annual energy production shall be provided.

« 6. When a site-specific report is not generated, the proposed design shall be
based on the worst-case orientation and configuration of the rated home
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Total Building Performance

5/16/2024

Total Building Performance

Photo curtesy of:
Calculator application, came with PC

Total Building Performance

R405.4 Calculation Procedure

« Calculations of the performance design shall be in accordance with
Sections R405.4.1 and R405.4.2.

R405.4.1 General
« Except as specified by this section, the standard reference

design and proposed design shall be configured and analyzed
using identical methods and techniques.
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If they are installing the component,
then the corresponding code
T S i v.

R405.5 Calculation software tools

« Calculation software, where used, shall be in accordance with Sections R405.5.1
through R405.5.3.

R405. Minimum capabilities

= Calculation procedures used to comply with this section shall be software tools capable of calculating

the annual energy consumption of all building elements that differ between the standard reference

design and the proposed design and shall include the following capabilities:

« 1. Calculation of whole-building (s a single zone) sizing for the heating and cooling equipmentin

design residencei ith Section R403.6.

« 2. Calculations that account for the effects of indoor and outdoor temperatures and part-load ratios
onthe heating, ventilati i itioni i climate and
equipmentsizing.

each of the

with

characteristics from Table R405.4.2(1]

their respective performance ratings (e.g., R-value, U-

e analysis to
ictor, SHGC, HSPF,

: g N
AFUE, SEER, EF, etc.).
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R405.5.2 Specific Approval

* Performance analysis tools meeting the applicable sections of Section R405
shall be permitted to be approved. Tools are permitted to be approved
based on meeting a specified threshold for a jurisdiction.

* The code official shall be permitted to approve tools for a specified
application or limited scope.

R405.5.3 Input Values

When calculations require input values not specified by Sections R402, R403,
R404 and R405, those input values shall be taken from an approved source.

v’ R405.2 moved to site vs source.

v’ Ensure the proper reports are made available to the
AHJ for inspection purposes.

v’ AHJ approved software. You must get permission for

the software you use.

Additional Energy Efficiency Requirements
Chapter 4, section R406 covers the options to meet the WSEC-R
through a variety of options and a point/credit system.

R406.1 Scope

« This section establishes additional energy efficiency requirements for all

new construction covered by this code, including additions subject to
Section R502 and change of occupancy or use subject to Section RS05
unless specifically exempted in Section R406. Credit from both Sections
R406.2 and R406.3 are required.

R406.2 Performance Based Compliance

« Except as specified by this section, the standard reference design and
proposed design shall be configured and analyzed using identical
methods and techniques.
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ENERGY EQUALIZATION CREDITS Single Family Homes

bustion heating !Qulﬂl\enl meeting ncy standards for the equi mcm
3.3.2( 6)
itial heating system using a heat pump that meets federal standards for the equipment Imed
in Table C403.3.2(2) and supplemental heating provided by electric resistance or a combustion SaetaatoTeh
furnace meeting minimum standards listed in Table C403.3.2(5)b found i the 2021 WSEC- e

For heating system using a heat pump that meets federal standards for the equipment listed in Table
€403.3.2(2) or C403.3.2(9) or Air to water heat pump units that are configured to provide both "
heating and cooling and are rated in accordance with AHRI 550/590

For heating system based on electric resistance with:
1 Ilwenerdriven ductless mini-split heat pump system nstalled in the largest zone in the dwelling, |
[ a— heating capacity per dwelling

 See Section R401.1and residential building in Section R202 for Group R-2 scope.
b The gas back-up furnace will operate as fan-only when the heat pump is operating. The heat pump shall operate at all temperatures above 38°F (3.3°C) (orlower). Below |
 that *changeover temperature, the heat pump would not operate to provide space heating. The gas furnace provides heating below 38°F (3.3°C) (orlower).

< Additional points for this HVAC system are included in Table R406.3

5/16/2024

._ o ..

R406.3 Ad | Energy Efficiency Requirements

« Each dwelling unit in a residential building shall comply with sufficient options from Tables
R406.2 and R406.3 50 as to achieve the following minimum number of credits:
« 1. Small Dwelling Unit:

* 2. Medium Dwelling Un

* 3. Large Dwelling Unit:

« 4. Dwelling units serving Group R-2 occupancies: .

« 5. Additions 150 square feet to 500 square feet:

« The drawings included with the building permit application shall identify which options

have been selected and the point value of each option, regardless of whether separate
mechanical, plumbing, electrical, or other permits are utilized for the project.
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3) 3, HIGH EFFICIENCY HVAC EQUIPMENT OPTIONS.
3.1 twough 3.10 may hem 3.11 may

y
b ftoens 3.1 0r 3.3 only.
34+ | For a System Type 1 in Table Ra06 2 10 T

) {U'S: North) Gas or propar
AFUE of 95%
or
Energy St rated (U5, Nortn) Gas or propane boder with minimum
AFUE of 80%

To qualty 1o elaim this credi, The bulding permit drawings shall specify
he ¥

and the minimum equipment efticiency.

52+ | For secondory hesling system sening Sysiem Type 2 in Table 406 2 [ [
ol95

or
Star rated (U'S: Noth) Gas or propane boiket with minimum
of 80%.

E
AFU
To qualiy 1o claim this credt, the buiding permi drarwings: shal specify

‘a0d the minimum aquipment efficency.

Air-source, ceniraly ducled heal pumg with minimum HSPF 2 of 8.1 05 A
(HSPF o1 8.5)

Appendi
RC is 21°F or below, 8 cokd chmate heat pump found an the NEEP co
ASHP qualfied prodsct st shail be used.
To quali to lam this exedit, he bulding permit drowings shat specity
the

opticn
‘and the minmum acuipmen effcency.

39900 | Ae-aounce, bl Gucnd bask g W i WS9F 318 58 7Y
(WSPF o8]

T ———————
sad of 140 foat e COP 43,6
e uang
pechy
P inimm eapmant sfcany.
35 | Ducbens a2 et s Zoral corirl In o whars s =
ha pamary sgace haating sysem 4 Zonal elecc haating, & ductess
mir 38 ol system wi i HSP 2.0 (HSPF of
10,0 il b it nc rovic hoatng o e argest xore of e
ot

I i ki e sk 3y e s
o i et s o

G 237 or below, 4 st source cantrsey e nest purp s be.
1 Cod i vaati Eapssy hask e a8 e o B0 NEEP
ey

e i e erd eicency.

[ Appendix RC Courtesy of SBCC:
':- Energy Code EPCA C102
asresc e -
EXTERIOR DESIGN CONDITIONS. NEEP’s Heat Pump List

i e A A ke (NEEP List)

" Heat Pump List
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3.2 &3.3 ducted central heat pump

3.5 ductless heat pump in main living
area + electric resistance in other
room:

3.6 ducted central heat pump

3.6 ducted central heat pump—
NEEP cc VCHP lis

3.7 ductless heat pump with no
electric resistance (except footnote A)

3.7 ductless heat pump with no
electric resistance < 24,000 Btu
(except footnote A)

5/16/2024

3375% | Ar-soure, canraty 0.cid et U W e FSPY 2 o181
(HSPF 15,5

1 e whece S widte Sesn teiresaticn b sgectad i hppess

RIC 8 Z3F cr b, CoR8 ciat a5 o 8 NEE €2

ASHP quailied procictfnt shad b e

P
i of 150 et et i COPof 16

e Cpton being seecied e shal specty e besting acuiprment type
3 iha i ogpmant aficansy.

T5° | Duchess man-2cit haat pump sysien, Toral coni I hores whare
e peimary sca hesting systers 4 700l lecirc hestng. 0 uctess
inagit bt purnp aysiom wih a minemum HSPF 2 ol § (HSPF of

housoguail

8 cpbon being seincied and shal specty ha hestng sccicment b
and e mewrarm ocspement eficancy.

Ar-irca, cartiaty Gucied el U WIR, MneTum HSPE 29194
{HPF ot 19)

ity Sucted o source cod ciera varabie cagoty hest purro
162 VCH) Tourd on T NEEP 0 VCH qualied peuct 181 wh
e of BHSPF 2 (10 HSPFhmay be used 1o sedsly this
rocuarernent

IC s 23°F orbatow, e source carialy dced heatpump shat e
2ok lals vansiie cagacity heat pump 3 isisd on P NEEP.
Ty

‘2 e o g dpemet effcancy.

WA

heat pumps. g

system
HSPF 201§ (HSPF of 10) shall be sized and instalied 1o provide heat to
‘entire dweling unil at the design ouidoor air temperature.

Exception: In homes withlolal heating loads of 24,000 ot less

of 153, the minimum HSPF 0 claim s crecht shall be-6.19.
HSPF 2 (o @ HSPF).

‘equipment types), the minimum equipment fficiency. and total
insialied heal capacily {by squipment fype)

38 | Arto-water heai pump with minimum COP of 3.2 al 4T, rated in
AHRI S50/550 by

To quality

the heat
‘equipment tpeis). the minimum equigment eficency. and tota
insialec heat cagacity (by equipmen type)

39 | Gas-fred heat pumpis) meeting ANS! 221 40.2 9nd 221404 of CSA.
with a mnimum UEF of 115

For R-2 Gocupancy. gas-fired heat pums{s) meeting ANSI 221 40.2 ond
221,404 o CSA, with a minimum UEF of 115, shail serve all units
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=

DESCRIPTION

CREDIT(S)

Al Other

Group R2*

Couples with Option1 |~ |

of the followng:
Gas-fired heat pump water heater(s) meeting Tier 2 of the NEEA

Storage Water Heaters Version 1.
or

For R.2 Decuponey, gas.fres heat pump waler hester(s) mesting Tier 2
of the NEEA Advanced Waler Heating Specification for Gas-Fueled
Reskiential Siorage Water Heaters Version 1.0., shal serve all units

or

For R-2 Occupancy, gas-fied heat pump(s) meeting ANSI 221,40 2 and
221,404 o CSA, with a minimwm UEF of 1.15, shal serve al units.

the option being sesected and shall specty e water heater equipment
type and the minimum equipment effcency and. for solar water heating
systems. the calculation of the minimum energy savings.

28

25

Thermostats EPA ENERGY STAR specifications.
Ta qualiy to cla

Possible

HVAC Selection Available

Energy Equalizat

Forced air

Combustion Heating Systems

Fgun 14
split Package Heat Pump Options
Ducted

oo themostat

Possibly
3.11

Need Clarification on Errata.

Energy Equalization Option 2
HVAC Selection Available

exchunge 4
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wal Baseboard

Electric Resistance Heating Systems

Forced sir

N/A

9|qe|leAy uoild9|aS JVAH
¢ uondQ uonezijenb3 ASisu3

See footnote A

3.3

3.4

3.6

3.7

3.8

9|qejleAy UoId3[3S IVAH
¥ uondo uonezijenby ASiau3

Ductless

3.5

3| qe|IeAY UO[I3[S DVAH

G uondQ uonezijenb3 ASiau3
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A HIGH EFFICIENGY 1IVAC DISTRIBUTION SYSTEM OFTIONS.

A1 AVAC tand ] hall comply [ NA
with the regquitements of Section R403.3 2
T—————] Flectric resistance heat, hydranic heating and ductless heat pumps are not
pernitied under his option.

o qualTy 1o T This credi. The BuTdng perert drrwings shall specify

the option being sclocted and shall speify the beating cquipment fype

‘and shall show the location of the beating and cooling cquipment and all

he ductwork
Engineers Trusses Provide Space for Ducts Between Floors
=
el e
| L Eleiele) CIon)
P o the comer of enginsesest ioor I
ey | i pomns o s e

»lnnrw\fu.m-uu'm g
o st denerams
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5. EFFICIENT WATER HEATING OFTIONS

Only ane option from Items 5.3 through 5.8 may be selected in this category. lems 5.1 and 5.2 may be
combined with any oplion.

OFTION DESCRIFTION All Other

5.1 | A drain water heat recovery unit(s) shall be installed, which captures 05
wastewater heat from at least two showers, including tub/shower
combinations. It 15 acceptable, but not required, for sink watcr o be
connected. Unit shall have 2 minimum ¢f cy of 40% if installed for
low or a min; efficiency o S4% 1 vt cd for unequal flow.
Such units shall be rated in accordance with CSA B35.1 or IAPMO 1GC
346.2017 and be so labeled.

To qualify to claim this credit, the building permit drawings shall include
 plumbing dagram hal spsilics the dain waie b recovery il and
the plumbing layout neede: all it. Labels or other documentation
quf’kpmndm it demonstrtes that the unit complics aith the

For Compact Hot Water Distribution system ercdit, the valume shall 05 03
store not more than 16 ounces of water between the nearcst source of
heated water and the teemination of the fixture supply pipe wiere
calculated using Section Construction documents shall indicate
the ounces of water in piping between the hot water source and the
termination of the fixture supply. When the hot water source is the
nearest primed plumbing loop or trunk, this must be primed with an On
Demand recirculation pump and must run a dedicated ambient return line
from the furthest fixture or end of loap to the water heater.

To qualify for this credit, the dwelling must have a minimum of 1.5
bathroons.

5. EFFICIENT WATER HEATING OPTIONS
Only one option from liems 5.3 through 5.8 may be selected in this category. tems 5.1 and 5.2 may be

combined with any option.

Waler heating system shall include the following: 05 05
Energy Star rated gas of propane water heater with a minimum UEF of
0.80.

To qualify to claim this credit, the building permit drawings shall specify

the option being selected and shall specify the waler heater equipment
type and the minimum equipment efficiency.

5.4 | Water heating system shall include one of the following:
Energy Star rated gas or propane water heater with a minimum UEF of
091

or

Solar water heating supplementing a minimum standard water heater.
Solar water heating will provide a rated minimum savings of 85 therms
or 2000 kWh based on the Solar Rating and Certification Corporation
(SRCC) Annual Performance of 0G-300 Certified Solar Water Heating
System

Water heater heated by ground source heat pump meeting the
requirements of Option 3.4.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the water heater equipment
type and the minimum equipment efficiency and, for solar water heating
systems, the calculation of the minimum energy savings.
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5. EFFICIENT WATER HEATING OPTIONS
Only one option from liems 5.3 through 5.8 may be selected in this category. tems 5.1 and 5.2 may be
combined with any option.

5.5 | Water heating system shall include one of the following: 15 15
Gas-fired heat pump water heater(s) meeting Tier 2 of the NEEA
Advanced Water Heating Specification for Gas-Fueled Residential
Storage Water Heaters Version 1.0,

or

For R-2 Occupancy, gas-fired heat pump water heater(s) meeting Tier 2
of the NEEA Advanced Water Heating Specification for Gas-Fueled
Residential Storage Water Heaters Version 1.0. shall supply domestic
hot water to all units.

or

For R-2 Occupancy, gas-fired heat pump water heater(s) meeting ANSI
Z21.40.2 and Z21.40.4 or CSA, with a minimum UEF of 1,15, shall
supply domestic hot water 1o all units.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the waler heater equipment
type and the minimum equipment efficiency and, for solar waler heating
systems, the calculation of the minimum energy savings.

5. EFFICIENT WATER HEATING OPTIONS
Only one option from liems 5.3 through 5.8 may be selected in this category. tems 5.1 and 5.2 may be
combined with any option.

5.6 | Water heating system shall include one of the fallawing 20 25
Electric heat pump water heater meeting the standards for Tier Ill of
NEEA's advanced water heating specification

or

For R-2 Occupancy, electric heat pump water heater(s), meeting the
standards for Tier IIl of NEEA's advanced waler heating specification,
shall supply domestic hot water to all units. If one water heater is
‘serving more than one dwelling unit, all hot water supply and
recirculation piping shall be insulated with R-8 minimum pipe insulation.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the water heater equipment
type and the minimum equi efficiency.

5. EFFICIENT WATER HEATING OPTIONS
Only one option from liems 5.3 through 5.8 may be selected in this category. tems 5.1 and 5.2 may be
combined with any option.

Water heating system shall include one of the following: 25 30
Electric heat pump water heater with a minimum UEF of 2.9 and utilizing
a split system ion with the air-i heat

located outdoors. Equipment shall meet Section 4, requirements for all
units, of the NEEA standard Advanced Water Heating Specification with
the UEF noted above

or

For R-2 Qccupancy, electric heat pump water heater(s), meeting the
standards for Tier Il of NEEA's advanced water heating specification
and utilizing a split system configuration with the air-to-refrigerant heat
exchanger located outdoors, shall supply domestic hot water to all units.
If one water heater is serving more than one dwelling unit, all hot water
supply and recirculation piping shall be insulated with R-8 minimum pipe
insulal

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the water heater equipment
type and the minimum equipment efficiency.
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5. EFFICIENT WATER HEATING OPTIONS
Only one option from liems 5.3 through 5.8 may be selected in this category. tems 5.1 and 5.2 may be
combined with any optior

Couples with Option 1

5.8 | Combination water heating and space heating system shall include one 25 25
of the following:

Gas-fired heat pump water heater(s) meeting Tier 2 of the NEEA

o d Water Heating ification for Gas-Fueled Residential
Storage Water Heaters Version 1.0.
or
For R-2 Occupancy, gas-fired heat pump water heater(s) meeting Tier 2
of the NEEA Water Heating ification for Gas-Fueled
Residential Storage Water Heaters Version 1.0., shall supply all units.
or

For R-2 Occupancy, gas-fired heat pump(s) meeting ANSI Z21.40.2 and
Z221.40.4 or CSA, with a minimum UEF of 1.15, shall supply all units.

Ta qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the water heater equipment
type and the minimum equipment efficiency and, for solar water heating
systems, the calculation of the minimum energy savings.

| https://pvwatts.nrel.gov/ |

6 RENEWABLE ELECTRIC ENERGY OPTION,
6.1 | For each 600 K¥¥h of slectrical geferation par housing unit provided 05-25

slowed 12 4.5 cradea, Cpffration shal b calculted as folows
For solar e design shall be

this requirement using the Nationa) Renewabie Energy Laboratory
‘caiculaior PAWWATTS or altemative apgraved by the code official.
noting solar plan

For
generaton based on the folawing factars:
“The wind turbine powes curve; average annual wind speed af the

-
the iawer,

‘access, and Include a cakculation of e minimum annual mergy power
praducton

7. APPLIANCE PACKAGE OPTION

X} the dwelling 3 15
i and shatl meet the folowing standards:

1. Dishwasher, standard - Energy Star rated, Mast Effcient 2021

o
2 Refrigerator (if provided) — Energy Star ratsd (Version 5.1)
‘Washing machine (Residential) - Energy Star rated (Version
81)

4. Dryer - Energy Star rated, Most Efficient 2022

To qualy 1o claim this credit, the bulkting perril drawings shall specity
‘appliance ty

w

9 mhan s al f— |
‘apphances shall be instalied and connected to ubities. Dryer ducts and
exterior dryer venl caps are ot permitted 1o be mstalled in the dwelling
wnit

a  Analtemative heating source sized al a maximum of 0.5 Watts/I” (equivelent) of heated floor area or 500 Watts, |
whichever ks bigger, may be instabed in the dweling unit
b 1.and

P

-2

1and33 Toq

11 with 3.3, the system shall

. Opbion 3.1 can only
beat2

Tris.option may only b clakmed  serving System Type 4 ot § from Tabie R06.2.
Primary Iing areas Inchuse Iving, B, kitzhen, famiy rooms, and senilar areas

t Opton3

shail be calculaled

7

51062

peak hot water

minimm o 76 percent of  +
gudance
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AIEEGh R406.2 & RA06.3 Options revised to reflect changes in code

ummary of Additions with 150 square feet or less of conditioned floor area are now

Section R406 exempt from obtaining additional energy efficiency credits (R406.2 & R406.3).
WSEC - Residential Changes to required credit values (Section R406.3).

Efficient Building Envelope Options
Four options within this category (down from seven options)
Maximum 2.5 credits possible from this category (down from 3.0)

One glazing only option (1.1), down from two (1.1and 1.2)
Air Leakage and Efficient Ventilation Envelope Options
Three options within this category (down from four options)
Maximum 2.0 credits possible from this category (Remain the same)
3. Alloptions now require a heat recovery ventilation system
High Efficiency HVAC Equipment Options
1. Eleven options within this category (up from six optior
2. Maximum 2.5 credits possible from this category (up from 2.0)
High Efficiency HVAC Distribution Options
1. One option within this category (down from two options)
2. Maximumo05 credits possible from this category (down from 1.0)

Efficient Water Heating Options
Seven options within this category (up from six options)

2. Maximum 3.5 credits possible from this category (up from 3.0)

Renewable Electric Energy Option

1. Clrificationthat half credits can be achieved, though kWh worth the same
number of credits: For each 600 kWh of generation, 0.5 credits can be achieved
Maximum 4.5 credits possible from this category (up from 3.0)

Package Option
Dryer must now meet Energy Star “Most Efficient 2022” rating
imum 0.5 credits possible from this category

5/16/2024

Passive House & Certification.
Chapter 4, section R407 covers the use of passive house certification to
demonstrate compliance with the WSEC-R code.

R-407.1General

«This section establishes additional energy efficiency requirements for all new construction covered by this code, including.
additions subject to Section R502 and change of occupancy or use subject to Section R505 unless specifically exempted in
Section R406. Credit from both Sections R406.2 and RA406.3 are required.

RA407.2 Passive House Institute U.S. (PHIUS)

«Passive House Institute U.S. (PHIUS)

«Prior permit, o

«A list of compliance features.

“APHIUS Prior to the issuance be provided
1o the code official:

«APHIUS+ 2018 (or later) project certificate.

hall comply erg andard, version 9f or later, including performance calculations by PHI-
re. Project ith the provisions of Section R401 through R404. R407.3.1 PHI
bcumentation. Prior to the issuance of a building permit, the fc items must be provided to the code official
+1. Alist of compliance featur
e certifier that the modeled energy performance is congruent with the plans an
pecification: t eled performance meet andard. Prior to the issuanc bccupancy, the
followin vided to the g cial

+1. A PHI Low Energy Building project certi

Chapter 5

WSEC - Residential Energy Code & 2021 Changes:

Chapter 5 is Existing Buildings, “Old school stuff”.
Chapter 5 is everything existing. It covers additions of new
spaces, alterations or change of use of exiting spaces as well as
repairs and maintenance.

General — R501
Additions— R502
Alterations — R303
Repairs- R404
Change of use- R405
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General - R501.1 - 501.6
Scope of work
General & Thermostats for ADU’s
Compliance & defines Existing Unit types
Maintenance Historic Buildings
Additions—R502.1 - 502.4
General & small additions
Change of use
Prescriptive compliance
HVAC Systems, Hot Water, & Lighting
Existing Plus Compliance
Alterations — R503.1 -503.1.4
General & Building Envelope requirements, &
Replacement of Fenestration
HVAC and Service Hot Water Heating Requirements.
Repairs- R504.1 & R504.2
General and Application
Change of Use- R505
Covers the code section requirements for a change of use.

Energy Code Requirements for Additions

‘Subfloor Directly on Sleepers

5 RigHd Insulation on sermwalls up 2« Préssire Troated (PT) Lumiber @ 24° 0. max
10 0 exposed hegre. Insufare tates~ fppad to match siope ofsib, mnnum depthol 1 12°

Existing slabs can be difficult to get 7.5 R st _/ \_ 214 PT Seopars
N cotwenn e Smepers
convert to new construction codes

T Raised Floor System
5 P it on strmwats
| L berveelighoriig T 228 e X
} /" stemwaks per detaks on page 2 T e @ 18 0 4 o T3 Phywood subioor

| T

75 s {1 IO it :
AT ;

6 Vapor Bariorrequed o0
109 of st Lap spaces 12 mn
4 1n 6 min 4 . 00,

Photos courtesy of ildingPermit.com
ideli and Tip Sheets | MBP. ildit it.com)
p Sheet 25 Garage Conversions.pdf (wsu.edu;

Remodel / Alteration Worksheet

N ‘Will the roof/ceiling framing cavities or attic ‘Will the will the floor framing cavities be
[ e [ ] T ]
Yes No |—| Yes [1 No | Yes [1No |
If yes, If yes, If yes,
[ 24 wal stus equire 15 nsaton Exposed oof o cellng assembies must [7]  Exposed foor cavies must be
insulated insulated to R-30

[ 26 wall studs require R-21 insulation

O Flat cellings, install R-60 insulation or

If siding is replaced C.\. equal to R-S may. ‘the attic space can

need instaled under the sding o o oo
pich
[re the windiows and/or doors being]| [ Willthe heating or cooling system | [ will the hot water system be ‘Are more than 10% o the light
replaced? Shtered? fixtures being changed?

If yes, Ifyes, If yes, Ifyes,
New windows and doors New equipment must meet New water heating
[ srames) musthoveanares [ curre requiements sndtne  [] _caupment mustmeet [ 100%of all bmos mustbe
weighted average U-factor of tts need 10 be reted current code requirements igh eficacy
030
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R503.2 Change in space itioning. Any iti or s gy space
that is altered to become conditioned space shall be required to be brought into
full compliance with this (WSEC-R) code.

5/16/2024

RS03.1.1 Building envelope.
Building envelope assemblies that are part of the alteration shall comply with Section R402.1.3 or R402.1.5, Sections
R402.2.1 through R402.2.11, R402.3.1, R402.3.2, R402.3.5 and RA02.4.2
The following alterations need not comply with the requirements for new construction provided the energy

use of the building is not increased:
1. Storm windows installed over existing fenestration.

wall or floor caviti d during that these cavities are filled with
insulation. x4 framed walls shall be insulated to a minimum of R-15 and 2x6 framed walls shall be insulated to
minimum of R
3 conmucnonwherexheemnngruuf,wau or floor cavity is not exposed.
4. Roof recover.
5. Roofs without insulation in the cavity and where the sheathing or insulation is exposed during reroofing shall be
insulated either above or below the sheathing.
6. Surface-applied window film installed on existing single pane fenestration assemblies to reduce solar heat gain
provided the code does not require the glazing fenestration to be replaced.

R503.1.1.1 Replacement fenestration.

Where some or all of an existing fenestration unit is replaced with a new fenestration product, including sash and glazing,
the replacement fenestration unit shall meet the applicable requirements for U-factor and SHGC in Table R402.1.3.
Where more than one replacement fenestration unit is being installed, an area-weighted average of the U-factor and
SHGC of all replacement fenestration shall be permitted to be used to demonstrate compliance.

RS503.1.2 Heating and cooling systems.
New heating, cooling and duct systems that are part of the alteration shall comply with Section R403.

1. Where ducts from an existing heating and cooling system are extended, duct systems with less than 40 linear
feet in unconditioned spaces shall not be required to be tested in accordance with Section R403.2..
2. Existing duct systems constructed, insulated or sealed with asbestos.

R502.1.1.2 Heating and cooling systems.
New heating, cooling and duct systems that are part of the addition shall comply with Section R403.
Exception:

The following need not comply with the testing requirements of Section R403.3.

1. Additions of less than 750 square feet.

2. Duct systems that are documented to have been previously sealed as confirmed through field verification
and diagnostic testing in accordance with procedures in WSU RS-33

3. Ducts with less than 40 linear feet in unconditioned spaces.

4. Existing duct systems constructed, insulated or sealed with asbestos.

R503.1.4 Lighting.

New lighting systems that are part of the alteration shall comply with Section R404.1.

Exception: Alterations that replace less than 10 percent of the luminaires in a space, provided that such
alterations do not increase the installed interior lighting power.

R503.1.3 Service hot water systems.
New service hot water systems that are part of the alteration shall comply with Section R403.5.

v" 150 sf exception to R406.2 and R406.3 Credit —

Selection
* No duct testing
* No air barrier test required
New language about remodeling and equipment:
* Additions shall not create an unsafe or
hazardous condition or overload existing
building systems.....
R502.3.1.1 Existing ceilings with attic spaces.
Where an addition greater than 150 square feet
(9.2 m2) adjoins existing ceilings with attic
spaces, the existing attic spaces shall comply with
Section R402.
R502.4 Existing plus ad
g Performance.

ion compliance Total
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Single Family
or Multifamily
Worksheets

WSU WSEC-R 2021
« Prescriptive Compliance tools
* UA Alternative

*405.3 Modeling

or

* ACCA Manuals
* Approved alternative
«Simple Heat load
* Not usable with cooling units

HVAC
Calculator

« Included with the C3 Tool

® ] J
« Glazing Schedule Form ‘ H‘| or -?
]

* Air Barrier
Final Testing « Duct Leakage
Forms. * Ventilation

* “Code Sticker”

5/16/2024

Single Family Prescriptive

Multifamily Prescriptive
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Fenestration(s) Worksheet

p—
. P ——
| g | Enerey Program ‘ I cr iy
S —— o wn_toms
= Frvenel VR TOVING 1 R
f | ; ] I 1
[ ——
; | | — I =

IEBe=———nEE|

£
mn
=
s
e
el
P T o
PSS it

Totar St

The Fenestration Worksheet (glazing weighted u value or window
schedule +) is included in the C3 calculation

Simple Heat Load Calculator

/

| The simple heat load calculator s included in the C3 calculation |

Code Compliance Calculator (C3)
Three forms in one and more.
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Duct Testing Affidavit

e et o i 0 A P15

5 B

5/16/2024

Air Barrier Test Affidavit

st

A Barrier, HVAC Duct, & Ventilation Testing | e

(A vt o i bed s (3 g 431

e vertsi
T s b B B st
sy 0

T e amutacrirns s toget wombest | Emney
Ty B )
ity
1 g et e, Orcr st s
frotnpsba s
Sy deson caacer. - = i aw
e, o P e el i
Aoplances. Energy st | o .S
anatacure nd ol e o on
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Remodel / Alteration Worksheet

T oot caTTng Traring caviies or st | [ Vi the vl the Floor framing cavites be
[ witvou beerposing thevats? | e i ] [ ooy ]
Yes No Yes No
If yes, If yes, If yes,
[0 258 wot suds require 15 nsation Exposed rooforcling sssembles must [ ] Exposed floor cavies must be

be insulated - insulated to R-30

[ Veuted ceings, st tothe

[ 26wt st e 2t isttion gt el st o e

Flat cellings, install R-60 insulation or
ifsiding is replaced C...equal to RS may ] what the attic space can
need installed under the siding. o o ot
pitch

[are the windows and/or doors being| [ Willthe heating or cooling system | [ will the hot water system be ‘Are more than 10% o the lght
replaced? alere fixtures being changed?

If yes, If yes, If yes, If yes,
iew windows and doors New equipment must meet New water heating
[ (+frames) musthave anarea [ current requirements andthe ] equipment must meet O ooeetshlames mustbe
‘weighted average U-factor of ducts need to be tested current code requirements high efficacy

5/16/2024

150 sf exception to R406.2 and R406.3 Credit Selection

* No duct testing

* No air barrier test required
New language about remodeling and equipment:

« Additions shall not create an unsafe or hazardous condition or

overload existing building systems

R502.3.1.1 Existing ceilings with attic spaces. \Where an addition
greater than 150 square feet (9.2 m2) adjoins existing ceilings with attic
spaces, the existing attic spaces shall comply with Section R402
R502.4 Existing plus additi i Total Building Performance.

APPENDIX RA / RB OPTIONAL ENERGY EFFICIENCY MEASURES
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APPENDIX RA / RB OPTIONAL ENERGY EFFICIENCY MEASURES

Appendix RB—Optional energy efficiency measures—Two step.
Building owners may choose to use this appendix to achieve an additional:

12 percent savings in building energy use. The number of additional energy efficiency
credits required by Section R406.3 would be increased by the following amounts:

2.0 credit for each new single-family, two-family and dwelling unit.

1.0 credit for each new dwelling unit within an R-2 occupancy building. 1.0 credit for each
addition smaller than 500 square feet to a single-family, two-family or townhouse
dwelling unit.

1.5 credit for each addition of 500 square feet or larger to a single-family, two-family or
townhouse dwelling unit.

Where Section R405, Simulated performance alternative, is used, the maximum allowable
energy ion shall be 84 percent of the value according to Section
R405.3.

Thank you to our sponsor.

About NEEA Agm

Our Purpose - The Northwest Energy Efficiency Alliance (NEEA) is an alliance of utilities
and energy efficiency organizations that pools resources and shares risks to transform
the market for energy efficiency to the benefit of consumers in the Northwest.

(https://neea.org/about-neea)
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First we must give credit to ICC,
whom many slides were gleaned from or
copied as there are embodied code text
language. We are not able to change the
wording as that may have an effect on the our
come of the intent of the original language.

Link to digital Codes:
https://play.google.co
m/store/apps/details?
id=org.iccsafe.codes

It was gleaned for educational purposes only
and copies of the full bodied text books from ®
ICC will be necessary to follow along with the

classes. i P—
Google Play [ll 8 App Store

https://codes.iccsafe.org/

Link to Phone (android):
ps://play.google.com/: id=org.iccsafe.codes&pli=1
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Any mention of trade names, commercial products and organizations in this
document does not imply endorsement by Washington State University’s Energy
Program (WSUEP). The WSUEP and its collaborators make no warranties, whether
expressed or implied, nor assume any legal liability or responsibility for the accuracy,
completeness or usefulness of the contents of this publication, or any portion
thereof, nor represent that its use would not infringe privately owned rights. Further,
the WSUEP cannot be held liable for construction defects or deficiencies resulting
from the proper or improper application of the content of this education.

5/16/2024

Our WSEC-Residential technical support team is not an affiliate of, nor do we
speak for, the Washington State Building Code Council (SBCC). Official opinions of
WSEC intent are made only by the SBCC in response to official inquiries submitted to
the SBCC by authorities having jurisdiction. While we try to stay aligned with the
SBCC, the technical support we provide is advisory only and non-binding on
authorities having jurisdiction, builders, designers, and the building trades personnel
involved with construction and remodeling of residential structures.

Energy Program

&£

Questions?

Thank You!

For additional information, visit our website at

www.energy.wsu. edu
360-956-2042
EnergyCode@energy.wsu.edu
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