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The WSU (Washington State University) Energy Program has a long history of working towards energy
efficiency, renewable energy, and sustainable practices. Here is an overview of its history:

; established i

Establishment: Th
the | 3
Early Focus: In its early years, the program primarily focused on energy conservation and efficiency. It aimed to educate and provide technical
assistance to individuals, businesses, and communities in Washington State to promote energy conservation practices.

Growth and Diversification: Over time, the program expanded its scope and initiatives. It began to work on a broader range of energy-related issues,
including renewable energy, clean technologies, and sustainable practices. The program became involved in research, development, and deployment of
new energy technologies.

Federal Programs and Partnerships: The WSU Energy Program has actively collaborated with federal agencies, including the U.S. Department of
Energy (DOE), the U.S. Environmental Protection Agency (EPA), and the U.S. Department of Agriculture (USDA). These partnerships allowed the program
to access resources, funding, and expertise to further its mission.

Energy Codes and Standards: The WSU Energy Program played a significant role in the development and implementation of energy codes and
standards in Washington State. It worked closely with government agencies, utility companies, and industry stakeholders to establish energy efficiency
requirements for buildings and appliances.

Renewable Energy Initiatives: The program has been involved in various renewable energy initiatives, such as solar power, wind energy, bioenergy,
and energy storage. It has supported research, demonstration projects, and educational efforts to promote the adoption of renewable energy
technologies.

Education and Training: The WSU Energy Program has been actively engaged in providing education and training to professionals, students, and the
general public. It offers workshops, seminars, and certification programs on energy efficiency, renewable energy, and sustainable practices.

Focus on Communities: The program has a strong focus on serving communities throughout Washington State. It provides technical assistance,
funding support, and resources to help communities develop sustainable energy plans, implement energy projects, and reduce energy consumption.
Continued Innovation: The WSU Energy Program continues to evolve and adapt to changing energy landscapes and emerging technologies. It stays at
the forefront of energy research, policy development, and industry trends to address current and future energy challenges.

Overall, the WSU Energy Program has a rich history of promoting energy efficiency, renewable energy, and sustainable practices. Its work has
contributed to the advancement of clean energy technologies and the reduction of energy consumption in Washington State and beyond.
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WSEC-R 2021 2" Edition

Two Hour Education & Update

Join WSU-EP as we cover the new 2021
Washington State Energy Code
Residential proposed changes (EPCA-
CR103P) that will be released in
March of 2024.

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.

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.

WASHINGTON STATE UNIVERSITY
Energy Program 'S

https://www.energy.wsu.edu/EventsTrainings.aspx

&

State Building Code Council

(SBCCQ)
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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About State Codes, Regulations &

e SBCC Guidelines
https://sbcc.wa.gov/state-
codes-regulations- Rulemaking
guidelines/state-building- Rule Proposal Public
code/energy-code State Cod Testimony
Regulat‘lor State Building Code Amendments

Guidelines Building Code Amendments

Residential Code
Rulemaking

Amendments
State Building Mechanical Code
Building Code Amendments
! Fir Amendmen
Whe I’e S Residential C eCade endments
Wildland-Urban Interface
t h (=) Mathanical € Code Amendments
C d 5 fire Code Ay WUIC Resources
odae: Wildland-Urbi Plumbing Code Amendments
Amendments
Ventilation Code
 Cot
Energy Code
EneroyiCot Historic Code
Ventilation Cong T WACOTITY
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2021 Code Adoption 2024 Code Adoption
Cycle Cycle

CR-103P

~  International Building Code

~  Intemational Fire Code

~  Intemational Residsntial Code

https://www.sbcc.wa.gov/n

ews/adopted-changes-
energy-code-epca-concerns

v Washingten State Eneray Code Commersial Provisions

~ Washingion State Energy Code Reskiential Provisions

v.Code TAG Page

Group 2 - 2021 Washington State Energy Code - Residential
(see Group 3, below, for EPCA changes adopted to the 2021 code)

» GR-101 Preproposal Statament of inguiny

t Benefit Analyals
+ 2021 WSEC-R Gongise Explanatery. Statsment

Wher.elS This Eane sis, of Kay M

th € Group 3 - Addressing EPCA Concerns in the 2021 Washington State Energy Code - Residential

P) - GR-101 Preproposal Statement of Inquiry
WC . * GR-102 Propesed Rule

« CR-103P Adopted Rule

+ Prelminary Cost Benefit Analysis

« Final Cost Benefit Analysis

« Concise Explanatory Statement

30 T 23
31 W 24 -— Lus[d}:' to rmj'd in !(ummlltan rnawlsﬁm h(mw
February [ | ™ 2| oTansponasoncommises.
s | s BF
4 | Su | 28
5 M 29 — Last day to read in committee reports from House fi
& T % committoes and Senate Ways & Means and Transportation
8
8 25 Su 49 ; ) )
10 26 M 50 — Last day to read in opposite house committee reports from
i} House fiscal committees and Senate Ways & Means and
:2 27 T 51 Transportation committees.
14 28 W 52
15 29 Th 53
L 1 3 54 — Last day to consider opposite house bills (5 p.m.) (except
s March s initiatives and alternatives to initiatives, matters necessary
5 2 S5 to implement budgets, matters that affect state revenue,
) 3 Su 56 amendments, differences, and business related to the interim
21 4 M 57 or closing the session).*
22
= 5 T 58
A% 6 W 59
25
2 7 Th 60 — Last day allowed for regular session under state constitution.
27
28 \
29
March —= B ibeitvea and altaranves 1o Inotves, mators obastory N * After 5:00p.m. on the 54th day, only initiatives and alterna-
: = o tives to initiatives, budgets and matters necessary to imple-
— = ; ment budgets, matters that affect state revenue, messages
% 7 ) pertaining to amendments, matters of differences differences
s W 59 between the two houses, and matters incident to the interim
7 Th 60 and to the closing of the session may be considered.
and alten s % .
0 assary o %e Governor has 5 days, if the Legislature is still in session,
\V\V/ h ere's e or 20 days, if the Legislature has adjourned, to take action on
incident o the interim any bill passed by the Legislature.
‘session may be considered.
the WAC?
O The Governor has 5 the Legislatun
or 20 days, il the Legislature has adjourne:
any bill passed by the L
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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).

* Scope of Work defines building
types that shall comply with WSEC
-R101.2

* Mixed use must be separately
considered - R101.4.1

* New “lingo” for digital submittal for
permits - R103.1

* Required documentation for the
permit process - R103.2

Also Defines the minimum requirements of:

*Documentation retention time - R103.5,
*Fee’s - R104’s,

*Inspections - R105’s,

*Approval and Standards - R106 — R108’s
*Additional Administrative Functions -
R109 - R112’s

3/19/2024
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N| == anformation 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
Insulation materials and their R-values. efficiencies.

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

14
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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.

15

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

* 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

16
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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.

17

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.l.). 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

18
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Chapter 2

RENEWABLE ENERGY CERTIFICATE (REC).
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.

FAQ courtesy of: King County

aal® A
[%]King County : A PERMIT

2021 International Residential Code (IRC)
Significant Changes: Electric Vehicle Chargingv\

BEGINNING JuLyY 1, 2023

New construction projects which create
dwelling units and include an attached
garage or attached carport will now need
to provide one 40-amp dedicated
208/240-volt branch circuit for each
dwelling unit, intended for future electric
vehicle charging. This circuit may
terminate in electric vehicle charging
equipment; however, a junction box or
receptacle outlet is also acceptable.

For full code text, see 2021 IRC Section 2309.6 (WA Amendment)

=~ 5} While electric vehicles can be charged by a
standard household outlet (120-volt), this

& “Level 1 Charging” provides about 2-5 miles

& of range per hour, so a full charge can take

up to 24 hours. The 240-volt circuit will

allow for faster charging, known as “Level 2

3 Charging”. Level 2 charging provides about

10-25 miles of range per hour, so a full
charge can take as little as 3-10 hours. For
the average driver, Level 2 charging will
allow them to fully charge overnight.

Installing the capability for Level 2 charging at the time of initial construction is a
cost-effective way to prepare a home to be ready for an electric vehicle. This type
of circuit is the same type of wiring as an electric stove or clothes dryer and can
easily be installed by a professional electrician.

19

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.

20
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specification requirements for the WSEC-R

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

Chapter 3 is General Requirements, “Important, where else would it go?”.
This chapter covers design, defaults/set points and labeling/reporting

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

3/19/2024
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Chapter 3

TABLE R303.1.3(4)

DEFAULT U-FACTORS FOR SKYLIGHTS

Frame Type
‘Wood or Vinyl-
TABLE R303.1.3(5) Clad Wood,
SMALL BUSINESS COMPLIANCE TABLE Fensanonyve et || el e eiipe || St
DEFAULT U-FACTORS FOR VERTICAL FENESTRATION Broak Braak || Wosd eVingtl ||| reiasrct
Frame Type Single Glazing
artical | Auminum | glass U-1.58 U151 U140 U118
Any Frame Thermal Fibcrgl.’:’t acrylic/polycarb U-1.52 U-1.45 U-1.34 U-1.11
Panes Low-g* Spacer Fill Break® Double Glazing

Double® A Any Argon 048 0.41 0.32 air U-1.05 U-0.89 u-0.84 U-0.67
) Any Argon 0.46 0.39 0.30 argon U-1.02 U-0.86 U-0.80 U-0.64

C Any Argon 0.44 0.37 0.28 Double Glazing, e=0.20
s r—— air U0.96 U080 uo7s U059
c Perorance | AGon 042 0.35 comply argon U-0.91 U-0.75 U-0.70 U-054

Triple® A Any Air 050 044 0.26 Double Glazing, €=0.10
air U-0.94 U079 U-0.74 U-0.58
5 a2 A e 039 9= argon U-0.89 U-0.73 U-0.68 U-0.52

- Ay A LLil Lo 0:20 Double Glazing, e=0.05

Ay e Any Alr 035 032 0.18
-8

a. Low-eA (emissivity) shall be 0.24 to 0.16.
Low-eB (emissivity) shall be 0.15 to 0.08.
Low-eC (emissivity) shall be 0.07 or less.

b. Aluminum Thermal Break =An aluminum thermal break framed window shall incorporate the following

minimum design characteristics:

1)
2)

3)

a

The thermal conductivity of the thermal break material shall be not more than 3.6 Blu-in/h/i’/°F;
The thermal break material must produce a gap in the frame material of not less than 0.210 inches;

and

All metal framing members of the products exposed to interior and exterior air shall incorporate a

thermal break meeting the criteria in 1) and 2) above
c. A minimum air space of 0.375 inches between panes of glass is required for double glazing.

. Aminimum air space of 0.25 inches between panes of glass is required for triple glazing.

e. Deemed lo comply glazing shall not be used for performance compliance.

TABLE R303.1.3(1)
DEFAULT GLAZED WINDOW, GLASS DOOR AND SKYLIGHT U-FACTOR

WINDOW AND
GLASS DOOR
FRAME TYPE SKYLIGHT
SINGLE | DOUBLE
PANE | PANE
Metal 120 0.80
Matel with Themmal 110 065 | SeeTable
Brealc R303.1.3(4)
Nonmetal or Metal 0.95 0.55 T
Clad . i
Glazed Block 0.60

Images from WSEC-R

22
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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 Residential Energy Efficiencies, “The nitty gritty stuff”.
Chapter 4 is best handled when divided into each of the categories. Chapter 4 is the
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

12
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Scope of work, Compliance & Certification.
Chapter 4, section R401 covers the beginning of the journey
by defining the administrative process and inspections.

- &7 R-4() ope O O
= M‘ : . _ ; ;
™8 ' i
- R401.2 Compliance
=i

¢ This defines which parts of the WSEC-R each housing type designation shall be
required to comply with.

R 401.3 Certification

¢ This section defines the requirement of the use of a certificate that shall be installed in

the dwelling.

Chapter 4

General R401.3 - Certificate

name:

floor area 1 (por bullding pormit)
R-Values (R303.1.1)
Colling! Vaulted R Floors: Over unconditioned space R—___|
e AttieR-____ Slab-on-grads floor R-___|
Wails: AbovegradaR-____ Fully insulated siab? YN (Circle one)
Bolow, iR Doors  R__R_ R
Below, exLR.____

U-Value of Windows, Skylights and Doors (R303.1.1.3)
Average area woighted U-valuo from Glazing Worksheat

System Type Number (1 10 §)
Enorgy Credits selocted (1107)
Fuol Normalization Credit + Total Energy Credits.
Heating, Cooling and Domestic Hot Water
Type (Manufacturer and Model Number)

(Select one)

= Total Credits,

Efficiency

Drain water heat
recovery

Onsite Renewable g
Systam typo System design capacity
Ratod annual genoration Whiyr

2021 WSEC Residential Energy Compliance Certificate (Effective March 15, 202

kW

Appliances Energy Star? |
Manufacturer and Model (Circle one)
Dish washer YorN
YorN
Washer YorN
Dryer YorN
Vented or unvented? _If vented, CEF rating

Gas fireplace / heating stove (Section R402.4.2)
Heating or Docorative? (Circle one)

Fireplace efficiency (FE)

A

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

posted on a wall 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 predominant 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 shall list
"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 on-site photovoltaic panel systems have been installed, the array capacity,
inverter efficiency, panel tilt, orientation and estimated annual electrical generation shall
be noted on the certificate.

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.

13



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!
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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.
THERMAL
' ENCLOSURE
'IL 2 . BEST
Enggs A PRACTICES
R402.2 Specific Insulation Requirements B ¢ , i
i « Ceilings and Attics R402.1 — R 402.2.4.1 s ¢
| H « Mass Walls R402.2.5 . .
o Steel Framing R402.2.6 :
e Other Building Components R402.2.7 -R402.2.10
Photo courtesy of: Betterbuiltnw.org
28
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Building Thermal Envelope:

R402.1.5 Total UA Alternative

¢ |f the proposed building thermal envelope UA is 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 Calculations

¢ 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.

29
Building Thermal Envelope:
ON STATE ENER
OMMERCIAL PROVISION
APPENDIX A
TABLE OF CONTENTS
402.3 Fenestrations
S nes Ty e m—
e Vapor Retarders - R402.1.1 A1 Samrad. AES A1033 5 Notw Suswatk. - AE1
ibia sz - R A1033.7 Concrete and
U Values by Component - R402.1.2 At013 A-wm"?’?c&.n_ S o
A1014 R-Value of Compressed oo
R Value and R Value Computation AO15" Bk bk AE3 M ekl B
A102 Cellings .o AE-S A104.3 Insulation S - od
R402.1.3 & R402.1.4 il e e A
R Value Table R402.1.3 e 0081 St
Total UA Alternative & Calculations MR D s ovonmomnn
R402.1.5-402.1.6 ‘““‘G':':.va‘:“:f:':!"" s o P o w 4
e L AE-12 Al07 Dﬁunuilﬂ g
Photo courtesy of:
WSEC-R Appendix A table of contents
30
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Building Thermal Envelope:

TABLE R402.1.3

INSULATION MINIMUM R-VALUES AND FENESTRATION REQUIREMENTS BY COMPONENTS*

CLIMATE ZONE 5 AND MARINE 4
F U-Factor™/ 0.30
Skylight® U-Factor 0.50
Ceiling R-Value® 60 L
Wood Frame Wallé! R-Value 20+50r 13+10 H
Floor R-Value 30
Below-Grade®" Wall R-value 10/15/21 int + 5TB
Slab®! R-Value & Depth 10,41 H

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 of the lation, the R-value of the insulation from
Appendix A Table A101.4 of chapter 51-11C WAC shall not be Iess 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 continuous insulation
on the Interior of the wall, or R-21 cavity insulation plus a thermal break 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. "5TB" means R-5 thermal break between floor slab and basement wall.

R-10 continuous insulation is required under heated slab on grade floors. See Section R402.2.9.1

For single rafter- or joist-vaulted ceilings, the insulation may be reduced to R-38 if the full insulation depth
extends over the lop plate of the exterior wall.

R-7.5 continuous insulation installed over an existing slab is deemed lo 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

For log in with ICC 400, log walls shall meet the requirements for
climate zone 5 of ICC 400.

Int. (intermediate framing) denotes framing and insulation as described in Section A103.2.2 including
standard framing 16 inches on center, 78 percent of the wall cavity insulated and headers insulated with a
minimum of R-10 insulation.

The first value is cavity insulation, the second value is continuous insulation. Therefore, as an example,
“R13+10" means R-13 cavity i jlati plus R-10 i

A maximum U-factor of 0.32 shall apply to vertical fenestration products installed in buildings located above
4000 feet in elevation above sea level, or in windborne debris regions where protection of openings is
required under Section R301.2.1.2 of the Intemational Residential Code.

TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?
CLIMATE ZONE 5§ AND MARINE 4
Fenestration U-Factor® 0.30
Skylight U-Factor 0.50
Ceiling U-Factor 0.024 -
Above-Grade Wall U-Factor 0.056
Floor U-Factor 0.029
Slab on Grade F-Factor 0.54
Below Grade 2' Depth
Wall U-Factor 0.042
Slab F-Factor 0.59
Below Grade 3.5' Depth
Wall U-Factor 0.040
Slab F-Factor 0.56
Below Grade 7' Depth
Wall U-Factor 0.035
Slab F-Factor 0.50
For SI: 1 foot =304.8 mm, ci = continuous insulation, int = intermediate framing
U-factors or F-factors shall be i from ion or an approved source,
or as specified in Section R402.1.5.
A maximum U-factor of 0.32 shall apply to vertical f installed in bui located

above 4000 feet in elevation above sea level, or in windborne debns regions where protection of
openings is required under Section R301.2.1.2 of the International Residential Code.
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TATE RVERLTY lation Certificate for Residential New Construction
Enwgy Flug(am

&

House address or Iot number:

Walls Blown or Sprayed Fiberglass or Cellulose - Walls
Type of insulation: R-value per inch:

Manufacturer: Coverage area:
8Lbs /Ft* _Cellulose: 3.5-4.3Lbs./Ft’ | Installed Density Per Fr.*

Bag count:

Blown or Sprayed Fiberglass or Cellulose - Ceiling
Settled R-value per inch:

Type of insulation:

Manufacturer. Coverage area:

R-value: Bag count:

Flat Ceiling/Attic Sprayed Polyurethane Foam (SPF)

Type of insulation: Density: [7] 0.5Lbs./Ft  [J 2.0Lbs./Ft’
Manufacturer: Installed thickness:

R-value: R-value of installed thickness:

Single Rafter Joist Vaulted Ceiling Building component installed: (dfae one)
Type of insulation: walls floor ceiling
Manufacturer:
R-value:

Insulation Installer
Company name:
Installer name: (Print)
nstaller signature:
Date:

| Phone number:
Email;

Washington State Energy Code Reference

See attached page for speciic

on Testing Results
HVAC System Duct Leakage Testing (R403.3) Circle one
|All ductwork and air handier in conditioned space? (See Option 4.2) YorN

[All ductwork in unconditioned spaces buried and tested at 3% total loakage, and air Y orN
[handier in conditioned space? (See Option 4.1.)

Whole House Ventilation System Type: (Circle one)
(1) Whola house exhaust fan, location
(2) Balanced HRVI ERV, location

s

&

&

2

=

g

s

=

g

5 Al ductwork & minimum R-87 YorN
§ Air handier presont at duct leakage tost? (Total leakage 4% if yes, 3% if no) YorN
- [HVAC lsaksge to outside test conducted at final? YorN
E Do HVAC duct loakage tests include GPS and ? YorN
H [HVAC systom leakage tost calculated design target: CFM @25 Pa
3 HVAC systom loakage test moasured results: CFM@25Pa
Eg Bullding Leakage Testing (R402.4.1.2)

. Dwelling unit loakage test calculatod dosign targot: ACH @ 50 Pa
g [Dwelling unit leakage test, measured results: ACH@ 50 Pa
3 Whole Building Leakage test (R2 non-corridor only) design target: CFMI/s! @ 50 Pa
3 Whole Building Leakage test {R2 non-corridor only) measured: CFM/st @ 50 Pa
g Do building leakage tests Include GPS and timo st YorN
o Ventiiation System 4IRCWA) | Circie one
]

-§ Are the system controls correctly labeled? YorN
= Tho Whola House Ventilation (WHV) systom oporation and maintonanco (O&M) YorN
a instructions were provided to the building owner?

& Provided to: on (date)
g

]

E

a8

&

For R2 low-rise, serves more than one unit? YorN
(3) Supply or HRV WHYV intogral to the air handier. Describe system control sequence of
operations or reforence to design submittal:
Specify run-time: hours per day CFM
WHV calculated flow rato per plan submittal:
WHY flow rate at Exhaust CFM, Supply CFM
[Do WHV flow tests inciude GPS & time stamp verification? YorN
[HRV/ERV sensible heat recavery efficiency:
[Commissioning Notes:
Other y | circte one

|All other mandatory requirements of WSEC-R have beon met? | YorN

32
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Standard Framing
Framing placed at 16" on center

Isolated comers

Standard Framing

Cavity 77%
Plates & studs 19% Advanced Framing

4% Framing placed at 24" on center

Insulated headers

= l
= il
Studs at Uy
24" 0.C
24"
Isolated \tvall intersections Unnecessary
must be insulated Insulated cripples
must be insulated comers eliminated

Intermediate Framing
Framing placed at 16" on center
Insulated headers, corners and intersections

Note: Approximately 25% less wood in advanced frame walls.

Intermediate Framing

Cavity 78%
Plates & Studs 18%
Headers 4%

Insulated wall
intersections

Option
Notch for
witing

Advanced Framing

Cavity

83%

Plates & Studs  13%

Headers

4%

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 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 this code.)
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R402.4 Air Leakage

¢ Building Thermal Envelope Air Leakage

¢ Installation of the Building Thermal Envelope

e Testing

e 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

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

R402.1.3.2. The individual performing the air leakage test shall be trained and certified by

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.

34
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Building Thermal Envelope:

s Air Barriers & Air Sealing
betieen dovie 1op plae € Air Barrier: One or more materials joined

Sheatring Fhwls Sagped , together in a continuous manner to

T . 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.

ol * The sealing methods between dissimilar
seal gap between

At materials shall allow for differential

e : = . expansion and contraction.
Modified “I"-cut, fasten flaps to

the inside of the framing

Photo courtesy of : Building America Solution Center (BASC) PNNL
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1 Building Thermal Envelope:

M TH
b | b Comrs S AT S TR
TColimgaoc
Wl
. . . . .
R402.4.1.1 Air Barrier and Insulation installation
Windown, dyhights | The spae oo o e
WAC 51-11R-40241 Table }402.4.1.1—Air barrier and insulation Sk iy Snhs sadsloighar derl Ramlag e b4
installation. Jousts. Stenod s
rasce waos a3 1 b
Amn sammim, EALING A INSULATION INSTALLATIONS
The |sntions of the rey s oo il olace
COMPONENT ER CRITERIAG) INSULATION CRITEREA) ‘and the rim board and the wbfloos dullbe s
General roquirements | A contin ‘basricr shallbe installed in | Aur-permeable msulation shall not be wsd as & - - "‘f“k‘l‘im s
the building &velope. scaling maternal o] e L2, m;:}ﬁ e bled .y
((terear tharmal-snvepe-sonionso cantileverad foors)
puimiues kv
Breaks or jomis in the air barrier shall be COMPONEN T Py A INSULATION CRITERLGSY
sealed. Ganage weparation A \Glmwllk‘pnnkd berweff the w
“Cavity mulation Allcavit rage sod conditiooed spaces Fr shall b sl 0 scconbooce with
installstion filloed wi Sextons RI0T and KA0ZZE ¥ f —=
imsulatio | Recessod lighting Receed Tight sy msialigfin e Rescuced light fixtures insialled in the .mu'\n\\,l\l.’n:wnmd(r
product building thrmal bl b s senied g b air tight
Chall be (it she-fimhod surface)) ificcordince with | a o sorvounded
——r Scction R023 5 F sl
ot gaps s | Phumbing ((smd)), "All bolex cresicd by wiri mbing. o
entire ca | Wiring, o other ather 2 <1
i the re | o shallbe oy scaled,
obsinucti
blocking
Beban
depth o
around ¢
be place
voids, a1
density
installati | Showeriub oa exterior
the stud. | wall
bt a1
stapling [ Ficctricaliphobe box
¢ | on exterior waik clectical o communication boxes of aie
f— scalod boxes shall be instalod
filling th | VAT vegisier boots | FIVAC supply and rctum regiter boots shall
i b scaled i the subfloos, wall covering or
e Bowt
Concealed sprnklers

36
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Building Thermal Envelope:

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

insulation!

TABLE R402.44.1 (continued)
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION? [
COMPONENT AIR BARRIER CRITERIA INSULATION CRITERIA
‘Windows, skylights and The space between windoW/door jambs
doors and framing and skylit min
—] ed. [ ——
W Rim joists shall include an exterior air Rim joists shall be |nsm
barrier®. the insulation maintains permanent
The junctions of the rim board to the sill contact with the exterior rim board®.
plate and the rimboard and the subfloor
— shall be air sealed.
Floors " ve The air barrier shall be installed at any FEWI
garage and cantilever dloe.cil i == maintain permanent
floors) contact with the underside of subfloor
decking or floor framing cavity
insulation shall be permitted to be in
rontact with the tangida of chaathina
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Building Thermal Envelope:

Air Barriers Behind Tubs (link included) Images courtesy of : Building America Solution Center (BASC) PNNL

38
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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.

39

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.

Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the
intended weather-stripping or other infiltration control measures;

Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed
beyond intended 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;

Exterior 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, if installed at the time of the test, shall be fully open.

Exception: Additions less than 500 square feet of conditioned floor area.

40
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Building Thermal Envelope:

Program Description
Overview

PR ————

Course Description

g rcceboremance e ek sttt e

Whole Building Airtightness Program - Air Barrier Association of America

41

WASHINGTON STATE UNIVERSITY
Energy Program

£

=
=
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Building Thermal Envelope:

{ H

R402.4.4 Electrical and communication outlet boxes (air-sealed boxes)

Electrical and communication outlet boxes installed in the building thermal envelope shall
be sealed to limit air leakage between conditioned and unconditioned spaces. Electrical and
communication outlet boxes shall be tested in accordance with NEMA OS 4, Requirements
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 OS 4" or "0S 4" in accordance with NEMA OS 4. Electrical and
communication outlet boxes shall be installed per the manufacturer's instructions and with
any supplied components required to achieve compliance with NEMA OS 4.

3/19/2024

43
Conditioned Crawl & Acknowledgement to BSC:
/— Unfaced cavity insulation,
[ cellulose or low density
spray-applied foam insulation
Cladding Gypsum board with (latex) paint Events
—Sealant, adhesive or gasket =
Rigid insulation / Classes and seminars,
(taped or sealed joints) /] Sealant at corner of bottom % ;
,’/f plate and subfloor or gasket In-person and online
. under bottom plate . I
Adhesive
" Unfaced cavity insulation, Detal s
\ cellulose or low density spray
\\ ZPP':edtmm Technical guidance for
Rodent protection for —- e .
continious rigid insulation = ‘ Sill gasket all climate zones
R Protective membrane also
Ground slopes away — R acts as capillary break
from wall at 5% \ e S p_ry
(6in. per 101t.) Y i Rigid insulation o
A (taped or sealed joints)
¢ Blanket insulation b I - .
Strip of rigid insulation o Sealant Publications
sealed to foundation wall ol /Tape at bottom of rigid insulation
If exterior grade is | o /Sealant Classic and current
lower than interior 5 s Concrete “topping” slab i " .
crawl space grade, 5 I J  Polyethylene books and guides I https://buildingscience.com/ I
no perimter drain is -7 s« Jl 5 |
necessary @‘,“-& o0 N
Y Nt
. Cold
Rigid insulation 3
i oe menete Climates
Concrete footing Perforated drain pipe trench
below frost depth covered with course gravel
(no fines)
Images courtesy of BSC, website provided
44
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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
e 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

45

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
e 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 ...

46
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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)

47

E@)

N

b

R403.3.2.4 Ductwork in floor cavities located over unconditioned
space shall comply with all of the following:
4.1. A continuous air barrier installed between
unconditioned space and the duct.
4.2. Insulation installed in accordance with Section
R402.2.7.
4.3. A minimum R-19 insulation installed in the cavity
width separating the duct from unconditioned space.
R403.3.2.5Ductwork located within exterior walls of the building
thermal envelope shall comply with the following:
5.1. A continuous air barrier installed between
unconditioned space and the duct.
5.2. A minimum R-10 insulation installed in the cavity
width separating the duct from unconditioned space.
5.3. The remainder of the cavity insulation shall be fully
insulated to the drywall side.
R403.3.7 Building cavities. Building framing cavities shall not be
used as ducts or plenums. Installation of ducts in exterior walls,
floors or ceilings shall not displace required envelope insulation.

” Systems
[ \q Cyﬂ] U;'_\‘L port request topic R-403.3.2
\d-uet{loc?ted-&?'#’ o

R402.2.7 Floors. Floor cavity insulation shall comply with one of

the following:
1. Insulation shall be installed to maintain permanent contact with

the underside of the subfloor decking in accordance with
manufacturer instructions to maintain required R-value or readily
fill the available cavity space. Insulation supports shall be installed
so spacing is no more than 24- inches on center. Foundation vents
shall be placed so that the top of the vent is below the lower
surface of the floor insulation.

2. Floor framing cavity insulation shall be permitted to be in
contact with the top side of sheathing separating the cavity and
the unconditioned space below. Insulation shall extend from the
bottom to the top of all perimeter floor framing members and the
framing members shall be air sealed. 2021 Washington State
Energy Code RE-25

3. A combination of cavity and continuous insulation shall be
installed so that the cavity insulation is in contact with the top side
of the continuous insulation that is installed on the underside of
the floor framing separating the cavity and the unconditioned
space below. The combined R-value of the cavity and continuous
insulation shall equal the required R-value for floors. Insulation
shall extend from the bottom to the top of all perimeter floor
framing members and the framing members shall be air sealed.

48
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pter| 51-11R WAC

D AMENDMENT OF THE ((2018)) 2021

EfNERGY CONSERVATION CODE, RESIDENTIAL

R403.3.7 Building cavities. Building framing cavities shall not be
used as ducts or plenums. Installation of ducts in'exterior walls,
floors or ceilings shall not displace required envelope insulation.
[Statutery Authority: RCW 19.27A.020, 19.27A.045)19.27A.160, and
chapter 19.27A RCW. WSR 23-02-060, 23=12-102, and N3-20-022, § 51=11R=-
40320,0fil6d 1/3/23, 6/7/23, and 9/25/23, effective 15/24. Statutory
Authority: RCW 18.27A.020, 19.27A.045, 19.27A.160 and ®hapter 19.27
RCW. WSR20-01-047, § 51-11R=40320, filed 12/9/19, effective 7/1/20.
Statutory Rathority: RCHW 19.27A.025, 19.27A.045, 1%.27A.160, and
19.27.074. WSR:17-10-063, § 51=11R=-40320, filed 5/2/17, effective
6/2/17. Statutoryphuthority: RCW 19.27A.020, 19.27A.045, 19.27A.160,
and 19.27.074. WSR 16=02-127, § 51-11R-40320, filed 1/6/16, effective
7/1/16., Statutory Authority: RCW 19.27A.020, 19.27A.045 and chapters
19.27 and 34.05 RCW. WSR 13-04-055, § 51-11R-40320, filed 2/1/13,
effective 7/1/13.)

(IRC 2021 WSEC) ”

*  Stud wall cavities in the outside walls
of building envelope assemblies shall
not be utilized as air plenums.

e 7.3.Stud wall cavities shall not convey
air from more than one floor level.

Systems

R402.2.7 Floors. Floor cavity insulation shall comply with one of the following:

1. Insulation shall be installed to maintain permanent contact with the
underside of the subfloor decking in accordance with manufacturer instructions
to maintain required R-value or readily fill the available cavity space. Insulation
supports shall be installed so spacing is no more than 24- inches on center.
Foundation vents shall be placed so that the top of the vent is below the lower
surface of the floor insulation.

2. Floor framing cavity insulation shall be permitted to be in contact with
the top side of sheathing separating the cavity and the unconditioned space
below. Insulation shall extend from the bottom to the top of all perimeter floor
framing members and the framing members shall be air sealed. 2021
Washington State Energy Code RE-25

3. A combination of cavity and continuous insulation shall be installed so
that the cavity insulation is in contact with the top side of the continuous
insulation that is installed on the underside of the floor framing separating the
cavity and the unconditioned space below. The combined R-value of the cavity
and continuous insulation shall equal the required R-value for floors. Insulation
shall extend from the bottom to the top of all perimeter floor framing members
and the framing members shall be air sealed.

49

Systems

less than or equal to 8.0 cubic feet

per minute (226.6 L/min) per 100 square feet (9.29 m2)

50
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Systems

R403.5 Service Hot Water Systems

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

e 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

dwelling types.
e |t covers sound, distribution efficiencies, & unit energy use per cfm.
e Establishes Testing/commissioning requirements

51

Volume in - .
. Minimum Time-to-Tap (seconds) at Selected Flow Rates
the Pipe _—
(ounces) [0.25gpm | 0.5gpm 1gpm 1.5 gpm 2gpm 2.5 gpm
2 4 19 09 0.6 05 04
4 8 19 13 00 08
. 1 2 o * W I compact water design
16 30 15 8 N 5 4 4 P g
24 45 23 il 8 6
32 60 30 15 10 8
64 120 60 30 20 15 12
128 240 120 60 40 30 24

Source: Domestic Water Heating Design Manual — 2™ Edition, ASPE, 2003, page 234

ASPE Time-to-Tap Performance Criteria

Acceptable Performance 1—10 seconds

Marginal Performance

11 - 30 seconds

Unacceptable Performance 31+ seconds

52
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Systems

R403.5.2 Water volume determination.

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.

53

Systems

How to Find the Volume of a Pipe
The volume of fluid in a pipe can be found given the

inner diameter of the pipe and the length. To estimate Formulato Caleulate

Pipe Volume

pipe volume, use the following formula:
di‘
volume=mx — x h
4
Thus, the volume of a pipe is equal to pi times the

pipe diameter d squared over 4, times the length of
the pipe h.

This formula is derived from the cylinder volume

formula, which can also be used if you know the {/rﬁ\ ﬁ\\

radius of the pipe. == )
.z J
NS

volume =t x 17 x h

v:'r[xr']xh

Find the diameter and length of the pipe in inches or millimeters. Use our feet and inches

calculator to calculate a length in inches or millimeters.

Pipe Volume Calculator

Calculate the volume of a pipe given its inner diameter and length. The calculator will also find
how much that volume of water weighs.

Diameter: in ¥

Length: f£ @

CALCULATE
Results:
Volume

cuin gallons

Weight

Ibs

https://www.inchcalculator.com/pipe-volume-calculator/

54

27



3/19/2024

Systems

R403.5.7.1 Supplementary Heat for HP H20 Heating

e Supplementary heat for heat pump water heating systems. Heat pumps used for
water heating and having supplementary water heating equipment shall have
controls that limit supplementary water heating equipment operation 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.

55

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 C403 and C404 of the WSEC--Commercial Provisions in
lieu of Section R403.

56
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ACCA Manual Types J, S, D, & T:

* As you can see there is a lot to the design and II

implementation of and HVAC system. All homes
are required to provide a Manual J and provide

the equipment selected to meet the Manual J.
* This is the bare bones minimum the code

requires. As you can see by the chart on my m m T

right that there is a lot more to good system
HVAC design, installation and commissioning.

RS
J

Image courtesy of ACCA

System Design Process

ACCA
Residential Commercial
Manuals

ACCA
Manuals
cs

N

3/19/2024

57

ACCA Manual and Sizing Capable Software

The WSU-EP Simple heat
calculator does not performing
SIZING TOOL cooling calculations for AC’s or
A Free Software for heat pump units! R403.3
HVAC Professionals requires the use of proper ACCA
sisea e ; Manuals or approved alternative
g R calculation. If software is
needed, BetterBuiltNW.com
offers HVAC ST.

Heating, Ventilation, & Air-
Conditioning Sizing Tool

Component Loads

sily identify opportunities (o impy

System Selection
Results o I

https://hvac.betterbuiltnw.com/Account/Login.aspx?ReturnUrl=%2fCommon%2fSites.aspx
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Washington State Bui

ing Code Council

CODE:
SECTION:

QUESTION:

ANSWER:

SUPERSEDES:

P the built by health, safety and welfare

1500 Jafferson Stroet SE « P.0. Box 41449 « Olympia, Washington 98504
(360) 407.9277 o e-mait sbee@des. wa.gov « www.Shee.wagov.

STATE BUILDING CODE OPINION NO. 23-08

2018/2021 Washington State Energy Code
Primarily R405, R406, and C406, cited efficiency values

‘Our current residential and commercial energy codes specify certain equipment
performance minimums in terms of their tested HSPF. Beginning next year, the
HSPF is being replaced with HSPF2 to reflect a new testing method that better

P actual operating lions. This creates a problem for determining
compliance with the energy code since new equipment will only be listed with
HSPF2, not an HSPF rating, that is currently in the 2018 code.

Will the SBCC be providing a conversion chart to providing equivalence between
HSPF and HSPF2 for the Commercial and Residential energy codes?

The attached table from AHRI and CEE may be used to convert SEER, EER
and HSPF to the new DOE efficiency standards.

23-04, 22-02

REQUESTED BY: SBCC

How do | convert from Appendix M ratings to Appendix M1?

If looking to convert Appendix M ratings to new Appendix M1 ratings, AHRI recommends using the
following crosswalk. To use, multiply the Appendix M rating (SEER, EER, HSPF) by the appropriate
number of the corresponding Appendix M1 heading (SEER2, EER2, HSPF2) in the table below.

System Type  SEER2 EER2 HSPF2
Ducted 0.95 0.95 0.85
Ductless 100 1.00 0.90
Packaged 0.95 0.95 0.84

How do | convert from Appendix M1 ratings to Appendix M?

If looking to convert new Appendix M1 ratings to Appendix M values, AHRI recommends using the

following equations below.
System Type

Split System Air Conditioner and
Heat Pump
Split System Air Conditioner and

Equa

SEER = SEER2 X 1.05

EER = EER2 X1.04

Heat Pump
Split System Heat Pump

HSPF = HSPF2 X 1.18

Packaged Air Conditioner and
Heat Pump
Packaged Air Conditioner and

Heat Pump
Packaged Heat Pump

SEER = SEER2 X 1.04

EER = EER2 X 1.04

HSPF = HSPF2 X 1.18

Ductless Heat Pump HSPF = HSPF2 X 1.12

SEER = SEER2 X 1.01
HSPF = HSPF2 X 117

Space Constrained System

Space Constrained System

‘Small Duct High Velocity System SEER = SEER2 X 1.00

Small Duct High Velocity System HSPF = HSPF2 X 1.18

7US Department of Energy 10 CFR Part 430 Subpart B - Uniform Test Method for Measuring the Energy Consumption of
Central Air Conditioners and Heat Pumps,

2023 Consortium for Energy Efficiency, Inc. All rights reserved
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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.

60

30



3/19/2024

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. Outdoor air
intakes and exhausts shall have automatic or gravity dampers
that close when the ventilation system is not operating.
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Systems

R403.6.2 Testing.

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.

63
Systems
TABLE R403.6.1
WHOLE-DWELLING MECHANICAL VENTILATION SYSTEM FAN EFFICACY?
AIR FLOW RATE MINIMUM EFFICACY
SYSTEM TYPE (CFM) (CFM/WATT)
HRV, ERV or balanced Any 1.2 cfm/watt
Range hoods Any 2.8 cfm/watt
e SRERbay Any 3.8 cfm/watt
exhaust fan
<90 2.8 cfm/watt
Other exhaust fan
L 290 3.5 cfm/watt
T For SI: 1 cfm = 28.3 L/
e ..,;,“";'“: a. Design outdoor pr'exhaust airflow rate/watts of fan used.
Fewtn Ll
Rangs hocds Anw Fry 4
64

32



Air Barrier, HVAC Duct, & Ventilation Testing ‘ Circle one

All ductwork and air handler in conditioned space? (See Option 4.2) YorN
All ductwork in unconditioned spaces tested at 4% total leakage. YorN
All ductwork in conditioned space tested at 8% total leakage. TorM
Al ductwork & air handler outside conditioned space insulated to minimum R-57 forh
Air handler present at duct leakage test? (Total leakage 4% if yes, 3% if no) or N
Do HVAC duct leakage tests include GPS and time stamp v%\
HVAC system leakage test calculated design target: CFM@25Pa
HVAC system leakage test measured results: CFM@25Pa
Buiiding Leakage Testing (R402.4.1.2)
Dwelling unit leakage test calculated design target: ACH @ 50 Pa
Dwelling unit leakage test, measured results: ACH @ 50 Pa
Whole ing Leakage test (R2 non-corridor only) design target: CFMIsf @ 50 Pa
Whole Building Leakage test (R2 idor only) CFMW/sf @ 50 Pa
Do building leakage tests include GPS and time stamp verification? < YorN
Whole House Ventilation System Measured Flow Rates (W1505.4'IRox\d) | Circle one
Are the system controls correctly labeled? YorN
The Whole House Ventilation (WHV) system operation and maintenance (O&M) orN
instructions were provided to the building owner?
Provided to: on (¢

Whole House Ventilation System Type: (Circle one)
(1) Whole house exhaust fan, location
(2) Balanced HRV/ ERV, location

For R2 low-rise, serves more than one unit?

(3) Supply or HRV WHV integral to the air handler. Describe system con
operations or reference to design i /

Specify run-time: hours per day &

|WHV calculated desian minimum flow rate per plan submittal:

| WHY measured min flow rate at issioning: Exhaust CFM, Supply CFM
Do WHV flow tests include GPS & time stamp verification? YorN
HRV/ERV sensible heat recovery efficiency:

Commissioning Notes:

All mandatory requirements of WSEC-R have been met? YorN

3/19/2024
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EPA & Radon Gas

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

=\
="

Radon is the 2nd

1in 15 homes tests leading cause of lung A":"’"G_ “0:'9;1“!*0!’5.
high for radon levels cancer, causing 21,000 lung radon is the #1 cause
cancer deaths per year of lung cancer
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EPA & Radon Gas

Share the Value of Indoor airPLUS Protection Against Radon

Let your clients know that many new Indoor airPLUS certified homes

provide radon-resistant construction, which includes:

* Gravel and plastic sheeting below slabs.

¢ Fully sealed and caulked foundation penetrations.

* Plastic vent pipe running from below slab through the roof.

* An attic receptacle to easily add an electric powered fan to the
vent pipe if needed.

Radon-resistant construction is currently only required for homes
built in zone 1 of the EPA’s Map of Radon Zones. However, advisories
in the specification remind builders that elevated levels of radon have
been found in homes nationwide and recommend radon-resistant
construction and testing in all Indoor airPLUS homes.

67

EPA & Radon Gas

More Information About Radon

Check out this guide — A Citizen’s Guide to Radon outlines important information on radon,
useful for homebuilders and residents.

Learn about the lung cancer risks — Read about the risks associated with radon exposure in
homes to gain a better understanding of the importance of protecting homes.

Know radon hotlines and resources — EPA provides support hotlines and connections to training
programs for radon certifications.

Test your home — EPA recommends that all homes in the U.S. be tested for radon. Testing is easy
and inexpensive. Radon test kits can be obtained through the mail or at local hardware stores.
Build with radon-resistant features — See EPA guidance for how to protect your homes from
radon.

Learn about the EPA Map of Radon Zones, and radon risks specific to your customers' EPA
Regional Office, State, or Tribal program.
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EPA & Radon Gas

WHATTO LOOKFORINARADON
REDUCTION SYSTEM

n selecting a radon reduction method for your home, you and your contractor

should consider several things, including: how high your initial radon level

is, the costs of installation and system operation, your home size, and your
foundation type.

Installation and

Operating Costs

Most types of radon reduction systems
cause some loss of heated or air
conditioned air, which could increase
your utility bills. How much your
utility bills increase will depend on
the climate you live in, what kind of
reduction system you select, and how
your home is built. Systems that use
fans are more effective in reducing
radon levels; however, they will
slightly increase your electric bill.

Radon!

Radon & Existing homes:

* EPA’s guidance on radon &
existing homes:

* 20 pages on existing homes

* Radon is still a silent killer!

*  Working on additions or
remodels and looking for
guidance?

https://www.epa.gov/sites/default/files/2016-
12/documents/2016_consumers_guide_to_radon_reduction.pdf

3/19/2024
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EPA 402/8-200007

EPA 402/8-20007

Indoor airPLUS Technical Bulletin

Actlvatlng a Passive Radon System

Radon is a naturally occurring radicactive gas that can cause cancer. By bullding radon-resistant new homes, bullders
and contractors provide a public health service — helping 10 reduce buyers’ fisk of lung WM!WIIM to radon in
Iindoor air. Usa new homes that are resistant
to radon eniry.

To comply wnh m Indoor airfPLUS and Zero Energy Ready Home programs, approved radon-resistant features must be.
installed in EPA Radon Zone 1 homes. This includes the installation of a *passive” radon system with an electrical outlet
for future hn |mnllunn if an “active” syslem Is necessary.

materials and techniques, builde:

Passive Radon Mitigation System Vs. Active Radon Mitigation System

Passive Radon System Active Radon System
Apamwemﬂmmnﬂmmsfnmmmoravemmn An active radon ventiation system includes an in-ins
vent e extending up from a sub-slab collection pipe fan installed in the yeriical vent pipe. The fan pulls soil

mat, through the conditioned space of the home, and gases up and out of the house.
through the roof. The natural stack effect pulls soil gases.

up and out of the house.

Poof tasnng

Building a Radon Resistant Home

Radon resistant construction techniques are required for homes in Radon Zone 1 to eam the
Indoor airPLUS label. The Indoor airPLUS program recommends radon-resistant features for
hnmus.n Radon anuz 3, as well, and recommends that all homes are tested for radon
the indoor radon ion level is 2 4 pic iter, a radon vent
'ﬂﬂ il‘\ould bﬂn!la“ed regardiess of the home's radon zone.

The easiest time to install a radon mitigation system is during initial construction. Local radon P
levels may vary from those shown an the county-level EPA radon map, and the amount of radon that wil accumulate in a
home can't be determined unti the home is built_ The Indoor airPLUS Program recommends installing a passive
ventilation stack in all new homes. with an electric cutiet located in the attic near the vent stack. This aliows the builder or
homeowner to easily install an in-line fan, should post-construction testing indicate high radon leveis in the home.

to install a

See below for details p in your new home.

How to Install 3 Vertical Ventilation Pipe — Slab-on-Grade Construction

Select the location for the ventitation pipe (min. 3 inches in diameter). It should be
installed in a vertical run through a warm part of the house and exhausted through [
the roof. The pipe discharge should be protected from snow drifts and installed at 1
least 1 foot above tha roof (refer to local snow fall data for height of snow drifts

against buildings) and 10 feet away from any openings in the building to keep the soil
gas from re-entering the building

-

-

n

Lay a minimum 3-inch-diameter perforated pipe in a gravel irench or a coliection mat
on top of the gravel around the foundation perimeter. Install the pipe in a loap to b wann
allow for the soil gas 1o enter the pipe ffom two sides and connect t 10 sither side of @
vertical “T". C 1o all sub-siab itiple connection
points or interconnections may be required

Place the polyethylene barier around the vertical “T"; then cover the open top r

.

vapor
of the vertical “T" and label the pipe as part of the radon system before placing the
concrete. After curing, seal the perimeter of the “T™ 1o the concrete to reduce the soil e rald
gas enlry.

Install the vertical pipe by connecting it to the vertical “T.” Avoid 90-degree angies in T
the vertical portion of the pipe; use sweeps if tums are needed. Label the pipe on o e e
each floor sa it is clear the pipe is not part of the sewer system. If the ventiation pipe

‘extends through an unconditioned attic, insulate the stack to control condensation in the pipe.

»

o

Run the pipe through the roof and flash it propery. Provide a screened cap at the termination to prevent entry of
debris andlor nesting animals.

Testing for Radon and Activating the System
EPA recommends testing all homes for raden prior Sh test kits can be obtained
through the mail or at local hardware stores. Short.term tests remain in the bume between 2 and 90 dm Long-term tests
remain for longer than 90 days.

If the radon level is above the EPA action level (2 4 picocuriesfiter), a radon mitigation fan should be installed and
activated by a credentialed andlor licensed contractor, depending on state requirements, To confirm results, EPA
recommends re-testing your home after activation, and then every two years following or any time that major renovations
or alterations are made 10 the home.

Learn more at:
www.epa.gov/indoorairplus
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R 403.9 Snow melt system controls

* 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
precipitation is falling

71

Systems
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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

3/19/2024
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Electric Power & Lighting Systems

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

R-404.1 Lighting Equipment

® R 404.1 Lighting Equipment

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

e Exterior lighting will comply with C405.5

* Fuel Gas lighting requirements

R404.2 Interior Lighting Controls

e All permanently installed interior lighting fixtures shall be controlled by either a dimmer, an
occupant sensor control or other control that is installed or built into the fixture.

* Exception: Bathrooms, hallways and safety/security areas.

R 404.3 Certification Exterior Lighting Controls

¢ Where the total permanently installed exterior lighting power is greater than 30 watts, the permanently
installed exterior lighting shall comply with the following

e Lighting shall be controlled by a manual switch which provide automatic shut off.
¢ Daylight sensing
» Exception/requirements for override automatic system
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v’ All permanent fixture lighting
must be high efficiency lighting.
v Interior lighting shall meet

occupancy control requirements.

v’ Exterior Lighting automatic shut
off during daylight hours for
lighting over 30 watts.

3/19/2024
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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

eCompliance 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.

sFor structures less than 1,500 square feet of conditioned floor area, the annual site energy consumption shall be
less than or equal to 64 percent of the annual site energy consumption of the standard reference design.

eFor 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.

oFor 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 R401.1 and
residential building in Section R202 for Group R-2 scope.

eEnergy use derived from simulation analysis shall be expressed in BTU(s) per square foot of conditioned floor
area per year.
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Total Building Performance

R405.3.1 Compliance software tools

e 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.

R405.3.2 Compliance report

e 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.

77

Total Building Performance

R405.3.2.1 Compliance report for permit application

¢ A compliance reports submitted with the application for building permit shall
include all of the following:

¢ 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
R405.2. The certificate shall document the building components‘ energy
specifications that are included in the calculation including: 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
B Colculstor - D
= Scientific D
0
D6 Fg
Moo s
A ‘M
:’ f Function, ,
Photo curtesy of:
Calculator application, came with PC
80

40



3/19/2024

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.

R405.4.2 Residence specificatio

* The standard reference design and proposed design shall be
configured and analyzed as specified by Table R405.4.2(1). Table
R405.4.2(1) shall include by reference all notes contained in Table
R402.1.3.

81
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Il-nr § e ot 08,1 Bl st = 0S5 1.1 posnd pr s foct = 438 k', | gl (LS.} = AT L. °C~(E3YLK A
o
- - i e ASIRAE Homdonk o
SERCIFICATIONS FOR THE. STANORSG REPEREMCE R PROPOSED DESIGHS ASIRAE
% T ASRAL Hombed  Fodirias. o 1
BUILDING, o -
COMPONENT STANDARD REFERENCE DESIGN PROPOSED DESIGN o S S D R
‘Above-grade walls Type: Mass wall if proposed wall is mass; otherwise wood | As proy T
frame As proposed L s caledaed by
Gross area: Same as propased As proposed
U-factor: From Table R402.1.2 As proy
Solar absorptance = 0.75 As proposed .
Emittance = 0.90 e, i
Below-grade walls Type: Same as proposed As proposed
Giross arca: Same as proposed As proposed i
U-factor: From T;hk R402.1.2, with insulation layer on As proposed -
interior side of walls = PROFOSED DESIGN
‘Above-grade floors Type: Wood frame As proposed 3 provsre of 0.
Giross arca: Same as proposed As proposed ion rate shall be
Usfactor: From Table R402.1.2 As proposed o s i he in addition to the
Ceilings Type: Wood frame As proposed i leakage rate and shall be s
Gross area: Same as proposed As proposed posed =
Unfastor: From Table R402.1.2 As proposed
Roofs ype: Composition shingle on wood sheathing As proposed
arca: Same as propased As proposed Jait b the same
Solar absorptance = 0.75 As proposed Jshall not be
Emittance ~ 0.90 As proposed
) 6] I~
Attics Type: Vented with aperture = | 2 per 300  ceiling arca As proposed is specificd by As proposed I
Foundations Same as proposed foundation wall arca sbove and As proposed
bcg:-“ e Vot 1)
Sol chamcterisics: Same s proposed As proposed g
Opaque doors Arca: 40 fi ‘As proposed 403.6.1 "
Oricntation: North As proposed Jric of 0.01 = .
J-factor. Same as fenestration from Table R402.1.2 As proposed —
Vertical fencstration other -;..,,1 arca® ‘As proposed
than opaque doors* ) Ths peopmotnl g sevas Wlors popoitedlainig wos
Slcss han 1556 of the condiioned Hor ara. Ity | B e rfaTace.
(b) 15% of the conditioned floor arca; where the proposed design
glazing arca is 15% or more of the conditioned floar area. T8 pounds pr | Same i sandardifermce
Onentation: Equally distributed to four cardinal compass ‘As proposed e %LM bt 0
i a thermal storage clement®
Thermal dif d but not integral to the
systems factor: From Table R402.1.2 As proposed building envelope or
SHGC: cept that for climates with sed Structare.
o requirement (NR) SHGC =0.40 shall be used. overed by R | As propossd
Tntcrior shade fraction: 0.92 - (0.21 » SHGC for the standard | 0.92 - (0.21 % SHGC as e
reference design) proposed)
e . o wih As propossd
Extemal shading: None As proposed e i
Skylights None As proposed
walls, wood | As propased
( DSE) shall be | Il frame construction.
" % < Heating systems® © The siandard reference design shall be an air source heat As proposed
Thermostat Type: Manual, cooling tempera . g mctng therequiremens of Setion C403 of the
Heating temperature setpoint SEC—Commercial Provisions,
(a wity: Sized in sccordance with Section ((R4683-6))
FrTEy
c..\m p— Same system typeas proposel. Same ysiem eficincy a5 | As poposed
required by prevailing muimum federal stan
o Bt mckondanee it Sevton (R H6)
|
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TABLE R405.2(1) H
MANDATORY COMPLIANCE MEASURES FOR TOTAL BUILDING PERFORMANCE :

Section® [ Titte | comments

General
R401.3 [ Centificate |

Envelope
R402.1.1 Vapo retarder
R40223 Eave baffle 4
R40224.1 | Access hatches and doors /
R4022101 [ C wal insulation instailations /[
R4024 Air leakage 4
R402.5 Maximum fenestration U-factor / . .

Systoms 7 If they are installing the component,
R403.1 Controls / .
ST a— < then the corresponding code

N -

S [ Bht o N\ referenced section(s) are mandatory.
R403.5.1 Heated water and system \
R403.5.3 Drain waler heal recovery units AN
R403.5.7 Heal pump waler healing AN
R403.6 Mechanical ventiation AN
R403.7 Equipment sizing and efficiency rating AN
R4038 Syslems serving multiple dwelling units
R403.9 Snow melt system controls
R403.10 Energy ion of pools and spas
R403.11 Portable spas
R403.12 pools and spas

Power and Lighting
R404.1 | Lighting equipment [
R404 2 [ Interior lighting controls
a. Reference lo a code section includes all the relative subsections except as indicated in the table_
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R405.5.1 Minimum capabilities

o 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:

e 1. Calculation of whole-building (as a single zone) sizing for the heating and cooling equipment in
the standard reference design residence in accordance with Section R403.6.

e 2. Calculations that account for the effects of indoor and outdoor temperatures and part-load ratios
on the performance of heating, ventilating and air-conditioning equipment based on climate and
equipment sizing.

¢ 3. Printed code official inspection checklist listing each of the proposed design component
characteristics from Table R405.4.2(1) determined by the analysis to provide compliance, along with
their respective performance ratings (e.g., R-value, U-factor, SHGC, HSPF, AFUE, SEER, EF, etc.).
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Summary of Section R405
WSEC-Residential 2021

EPCA Edition

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.
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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

e 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 R406.3 are required.

Heating
Options

For an initial heating system using a heat pump that meets federal standards for the equipment listed
in Table C403.3.2(2) and supplemental heating provided by electric resistance or a combustion
furnace meeting minimum standards listed in Table C403.3.2(5)b found in the 2021 WSEC-
COMMERCIAL ENERGY CODE

For heating system based on electric resistance only (either forced air or Zonal)

See Manual
Design
&
See footnote c

For heating system based on electric resistance with:
1. Invertir;drlven ductless mini-split heat pump system installed in the largest zone in the dwelling, see footnote ¢ 20
2. With 2kW or less total installed heating capacity per dwelling

a See Section R401.1 and 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) (or lower). 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) (or lower).

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

For heating system using a heat pump that meets federal standards for the equipment listed in Table
C403.3.2(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
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Table R406.2 ENERGY EQUALIZATION CREDITS Multifamily Homes

Description of Primary Heating Source Sup}r :n_qental 2018

For combustion heating equipment meeting minimum federal efficiency standards for the equipment Yes 0
listed in Table C403.3.2(5) or C403.3.2(6)
For an initial heating system using a heat pump that meets federal standards for the equipment listed
in Table C403.3.2(2) and supplemental heating provided by electric resistance or a combustion furnace see footnote b 1.0
meeting minimum standards listed in Table C403.3.2(5)b found in the 2021 WSEC- COMMERCIAL :
ENERGY CODE
For heating system based on electric resistance only (either forced air or Zonal) -1.0
For heating system using a heat pump that meets federal standards for the equipment listed in Table Seg(l:/ls?r;ual
€403.3.2(2) or €C403.3.2(9) or Air to water heat pump units that are configured to provide both heating &g New
and cooling and are rated in accordance with AHRI 550/590

See footnote ¢
For heating system based on electric resistance with:
1. Inverter-driven ductless mini-split heat pump system installed in the largest zone in the dwelling,

See footnote ¢ 0

or

2. With 2kW or less total installed heating capacity per dwelling

a See Section R401.1 and 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) (or lower). 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) (or lower).
c Additional points for this HVAC system are included in Table R406.3

89

R406.3 Additional Energy Efficiency Requirements

¢ Each dwelling unit in a residential building shall comply with sufficient options from

Tables R406.2 and R406.3 so as to achieve the following minimum number of credits:

o 1. Small Dwelling Unit: ......ccccoeiiiiiiiiiiimiereisscsicssiieseneenenenenenneneeeses 1384 5.0 credits

Dwelling units less than 1500 square feet in conditioned floor area with less than 300

square feet of fenestration area. Additions to existing building greater than 500
square feet of heated floor area but less than 1500 square feet.

¢ 2. Medium Dwelling Unit ... {6-0} 8.0 credits
All dwelling units that are not included in #1, #3 or #4.

o 3. Large DWelling Unit: ......cccccveiiiiiiiciiiiiiiiiiiiinineceeeccnnncnsnssssssnenenenns 47284 9.0 credits
Dwelling units exceeding 5000 square feet of conditioned floor area.

¢ 4. Dwelling units serving Group R-2 occupancies: ................... .... {45} 6.5 credits
See Section R401.1 and residential building in Section R202 oup R-2 scope.

¢ 5. Additions 150 square feet to 500 square feet: . .. {35} 2.0 credits
¢ 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.

90
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doimm
OPTION DESCRIPTION P | sfoup
1. EFFICIENT BUILDING ENVELOPE OPTIONS =
Only one option from llcms 1.1 through 1.4 majybcsx:lccled in this cal = m P
with the UA targets is using Sectr OtNUA alterngsfie, wINT
(Pmposﬂi UA/ng:l UA)] >; the required %UA reduction
11 [ Prescriptive compliance is based on Table R402.1.3 with the following 05 05
modifications:
Vertical fenestration U = 0.22.
1.2 | Prescriptive compliance is based on Table R402.1.3 with the following ((8:5)) LO 1.0
modifications:
Vertical fenestration U = 0.25
Floor R-38
Basement wall R 21 mt plus R 5 ¢i
Ceiling and sis lted R-60
Slab on grade R 10 pcnmctcr and under entire slab
Below grade slab R-10 perimeier and under entire slab
or
Compliance based on Section R402.1.5: Reduce the Total conductive UA
by 1405,
1.3 | Prescriptive compliance is based on Table R402.1.3 with the following ((+8)) LS L5
modifications:
Vertical fenestration U = 0.18
Ceiling and single-rafter or joist-vaulted R-60 advanced
Floor %-]8
Basement wall R-21 int plus R-12 ¢i
Slab on grade R-10 perimeter and under entire slab
Below grade slab R-10 perimeter and under entire slab
or
Compliance based on Section R402.1.5: Reduce the Total conductive UA
by 22.5%.
1.4 | Prescriptive compliance is based on Table R402.1.3 with the following ((=3) 2.5 20
modifications:
Vertical femstmlmn U= 0 18
Ceiling and single-raft Ited R-60
Wood frame wall R-21 mt piua R-16¢i
Floor R-48
Basement wall R-21 int plus R-16 ci
Slab on grade R-20 perimeter and under entire slab
Below grade slab R-20 perimeter and under entire slab
or
g or}n@linnc: based on Section R402.1.5: Reduce the Total conductive UA
y 30%.
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2. AIR LEAKAGE CONTROL AND EFFICIENT VENTILATION OPTIONS
Only one option from [tems 2.1 through 2.3 may be selected in this category.

21

Compliance based on Section R402.4.1.2:

Reduce the tested air leakage to 2.0 air changes per hour maximum at 50
Pascals

or

For R-2 Occupancics, optional compliance based on Section R402.4.1.2:
Reduce the tested air leakage to 0.25 ¢fn/fi2 maximum at 50 Pascals
and

All whole house
M1505.3 of the International Residential (‘ude or Scmon 403 8 of the
International Mechanical Code shall be met with a heat recovery
ventilation system with minimum sensible heat recovery efficiency of
0.65.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the maximum tested building
air leakage and shall show the heat recovery ventilation system.

((03) L0

22

Compliance based on Section R402
Reduce the tested air leakage to 1.5
Pascal

 changes per hour maximun at 50

or
For R-2 Occupancies, optional compliance based on Section R402.4.1.2:
Reduce the tested air leakage to 0.20 cfm/ft? maximum at 50 Pascals
and

All whole house ilati as 1 by Sectis
M1505.3 of the International Residential Code or Section 403.8 af the
International Mechanical Code shall be met with a heat recovery
ventilation system with minimum sensible heat recovery efficiency of

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the maximum tested building
air leakage and shall show the heat recovery ventilation system.

() L3

23

92

Compliance based on Section R402.4.1.2:
Reduce the tested air leakage to 0.6 air changes per hour maximum at 50
Pascal

or

For R-2 Occupancies, optional compliance based on Section R402.4.1.2:
Reduce the tested air leakage 10 0.15 ofm/fi® maximum at 50 Pascals
and

All whole house il by Section
M1505.3 of the /nternational Residential F ‘ode or Sccunn 403.8 of the
International Mechanical Code shall be met with a heat recovery
ventilation system with minimum sensible heat recovery efficiency of
0.80. Duct installation shall comply with Section ((R48327)) R403.3.2.
To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the maximum tested building

air leakage and shall show the heat recovery ve:

((+5) 2.0

20
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OPTION

DESCRIPTION

CREDIT(S)

AllOther | Group R-2

2. AIR LEAKAGE CON

- CIENT VENTILATION OFTIONS
n from [tems 2.1 through 2.3 may be selected in this category:

Compliance based on Section R402.4.1.2: 85)) 1.0 1.0
Reduce the tested air leakage to 2.0 air changes per hour maximum at 50
Pascals
or
For R-2 Occupancies, optional compliance based on Section R402.4.1.2:
3 \ the tested air leakage to 0.25 ¢fm/fi> maximum at 50 P:
F— and
3 L“;.”'“r:;,."?‘:.;’:"..::‘”:.“iw‘.j ¢ house ventilation requirements as determined by i
o 1505.3 of the International Residential Code or Section 403.8 of the
ettt | International Mechanical Code shall be met with a heat recovery
o ventilation system with minimum sensible heat recovery efficiency of
i 0.65.
T e e To qualify to claim this credit, the building 'mmii drawings shall specify
T oo e e i AT the option being selected and shall specify the maximum tested building \
T i e r~air leakage and shall show the heat recovery ventilation system. | 1
— —— \\ =

ANl whole hoss ventilaton 2 dekrmined by Secson.
MISOS 3 of th fuiermatiamal Revideratal Code o Socton 403 8 of the
Intermaiomol Mot homico! Coe hall b et wilh  bea recovery

veblabon wysem e s bl et recovery <lency of
050 Do sl shallcommply with Secicn ) BAALLY

i srod,

ks

e ek and all shor the heat o

STHIGH ETRNCY TAC TOUITVENT

e
1 thioagh
3.3 onky
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3. HIGH EFFICIENCY HVAC EQUIPMENT OPTIONS

Only one option from Items 3.1 through 3.10 may be selected in this category. Item 3.11 may be taken with

Items 3.1 or 3.3° only.

3.1

For a System Type 1 in Table R406.2:
Energy Star rated (U.S. North) Gas or propane furnace with minimum
AFUE of 95%
or
Energy Star rated (U.S. North) Gas or propane boiler with minimum
AFUE of 90%.
To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

1.0

1.0

322

For secondary heating system serving System Type 2 in Table R406.2:
Air-source centrally ducted heat pump with minimum HSPF of 9.5
or
Energy Star rated (U.S. North) Gas or propane boiler with minimum
AFUE of 90%.

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

0.5

0.5

3.3%c0

Air-source, centrally ducted heat pump with minimum HSPF 2 of 8.1
(HSPF of 9.5).

In areas where the winter design temperature as specified in Appendix
RC is 23°F or below, a cold climate heat pump found on the NEEP cc
ASHP qualified product list shall be used.

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

0.5

94
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33004

344

Air-source, centrally ducted heat pump with minimum HSPF 2 of 8.1
(HSPF of 9.5).
In areas winter design temperalure as specified in Appendix
RCis 23°F or ® climate heat pump found on the NEEP cc
ASHP qualified product list used.
To qualify to claim this credit, the buildil it drawings shall specify
the option being selected and shall specify the iQQ equipment type
and the minimum equipment efficiency.

Closed-loop ground source heat pump; with a minimum COP of 3.

or

‘Open loop water source heat pump with a maximum pumping hydraulic
head of 150 feet and minimum COP of 3.6.

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

05

3.5¢

Ductless mini-split heat pump system, zonal control: In homes where
the primary space heating system is zonal electric heating, a ductless
mini-split heat pump system with a minimum HSPF 2 of 9 (HSPF of
10.0) shall be installed and provide heating to the largest zone of the
housing unit.

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

36

Air-source, centrally ducted heat pump with minimu:
(HSPF of 11.0).

A centrally ducted air source cold climate variable heat pump
(ec VCHP) found on the NEEP cc VCHP qualj i
minimum of 9 HSPF 2 (10 HSPF) ma ised to satisfy this
requirement.

In areas where the wint ign lemperature as specified in Appendix
RC is 23°F or below, an air source centrally ducted heat pump shall be
a cold climate variable capacity heal pump as listed on the NEEP
qualified product list.

To qualify to claim this credit, the building permit drawings shall specify
the oplion being selected and shall specify the heating equipment type

and the minimum equipment efficiency.
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APPENDIX RC
EXTERIOR DESIGN CONDITIONS

Appendix RC Courtesy of SBCC:

Energy Code EPCA C102

NEEP’s Heat Pump List

.
As required by Sections C302.2 and R302.2, 2 2 outdoor design hall be selected from ! N E E P L|st !
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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

rooms

3.6 ducted central heat pump

3.6 ducted central heat pump —
NEEP cc VCHP list

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)

3/19/2024
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33204

Air-source, centrally ducted heat pump with minimum HSPF 2 of 8.1
(HSPF of 9.5).

In areas where the winter design as

RC is 23°F or below, a cold climate heat pump found on lhe NEEP cc
ASHP qualified product list shall be used.

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

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

05

NA

3404

Closed-loop ground source heat pump; with a minimum COP of 3.3
or

Open loop water source heat pump with a maximum pumping hydraulic
head of 150 feet and minimum COP of 3.6.

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

1.0

3.5°

Ductless mini-split heat pump system, zonal control: In homes where
the primary space heating syslem is zonal electric heating, a ductless
mini-split heat pump system with a minimum HSPF 2 of 9 (HSPF of
10.0) shall be installed and provide heating to the largest zone of the
housing unit.

To qualify to claim this credit, the building permit drawings shall specify
the option being selecled and shall specify the heating equipment type
and the minimum equipment efficiency.

20

sesmsssssssssssasmisnssanssassnnssannnn

36

Air-source, centrally ducted heat pump with minimum HSPF 2 of 9.4
(HSPF of 11.0).

A centrally ducted air source cold climate variable capacity heal pump
(cc VCHP) found on the NEEP cc VCHP qualified product list with a
minimum of 8 HSPF 2 (10 HSPF) may be used to satisfy this
requirement.

In areas where the winter design as

RC is 23°F or below, an air source centrally ducted healpump shall be

a cold climate variable capacity heat pump as listed on the NEEP
qualified product list.

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

N/A
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3.72de

Ductless split system heat pumps with no electric resistance heating in
the primary living areas. A ductless heat pump system with a minimum
HSPF 2 of 9 (HSPF of 10) shall be sized and installed to provide heat to
entire dwelling unit at the design ouldoor air temperature.
Exception: In homes with total heating loads of 24,000 or less
using multi-zone mini-split systems with nominal ratings of 24,000
or less, the minimum HSPF s to claim this credit shall be 8.19
HSPF 2 (or 9 HSPF).

To qualify to claim this credit, the building permit drawings shall specify
the option being selected, the heated floor area calculation, the heating
equipment type(s), the minimum equipment efficiency, and total
installed heat capacity (by equipment type).

20

3.0

3.8%4

Air-to-water heat pump with minimum COP of 3.2 at 47°F, rated in
accordance with AHRI 550/590 by an accredited or certified testing lab.
To qualify to claim this credit, the building permit drawings shall specify
the option being selected, the heated floor area calculation, the heating
equipment type(s), the minimum equipment efficiency, and total
installed heat capacity (by equipment type).

1.0

3.9

Gas-fired heat pump(s) meeting ANSI Z21.40.2 and Z21.40.4 or CSA,
with a minimum UEF of 1.15.

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

1.5

1.5

sssssnsssnmdassnsssnsnanssemsnsnsusnnsssnssusnsnnnnsnsnenesm
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For combustion heating equipment
meeting minimum federal efficiency

DESCRIPTION

CREDIT(S)

All Other

Group R-2°

of the following:

Storage Water Heaters Version 1.0.
or

or

Combination water heating and space heating system shall include one

Gas-fired heat pump water heater(s) meeting Tier 2 of the NEEA
Advanced Water Heating Specification for Gas-Fueled Residential

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

standards for the equipment listed in
Table C403.3.2(5) or C403.3.2(6)

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

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.

25

25

3.11¢

Connected thermostat meeting ENERGY STAR Certified Smart
Thermostats/EPA ENERGY STAR specifications.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the thermostat model.

0.5

0.5
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Energy Equalization Option 1

HVAC Selection Available

3.10

Possible

Combustion Heating Systems

//

Forced air

3/19/2024

3 1 1 Wall
101
Split Package Heat Pump Options
Ducted
Indoor thermostat
Supply air
to house
Qutdoor thermostat
(Strip heat lock out
control required)
Ai_r handler Master disconnect
with blower ~

and heat
exchange coil \

Return air i
from house . |

Condensate pipe

Refrigerant lines

Qutdoor unit with
compressor and heat
exchange coil
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Energy Equalization Option 3

HVAC Selection Available

N/A

Electric Resistance Heating Systems

Forced air Wall

Baseboard

3/19/2024
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Ground Source Closed Loop System
From EERE.ENERGY.GOV

_ Cold Climate Heating & Cooling Heat Pump

Indoor thermostat
_—
i :’
L
Air handler I fis df‘
with blower ~_| I 9 ,

and heat
exchange coil \0

oD

N

S

S

AN

Return air
from house .

Condensate pipe j Refrigerant lines

Source: Artic Heat Pumps

Hydronic Distribution

Outdoor thermostat
(Strip heat lock out
control required)

Master disconnect

‘Outdoor unit with
compressor and heat
exchange coil

All other images are courtesy of the WSU Builder Field Guide.
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Energy Equalization Option 5

HVAC Selection Available

Ductless

Outdoor unit with compressor and heat
exchange coil

Air handler with blower and heat
exchange coil

Wall

Baseboard

105

4. HIGH EFFICIENCY HVAC DISTRIBUTION SYSTEM OPTIONS

4.1

HVAC equipment and associated duct system(s) installation shall comply
with the requirements of Section R403.3.2.

\.

Electric resistance heat, hydronic heating and ductless heat pumps are not
permitted under this option.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and shall show the location of the heating and cooling equipment and all

0.5

N/A

the ductwork.

Ducts in Dropped Ceilings

Scope  Oescription  Sucess Training  Complisnce  Retrofit  More  Salee

Scope

Install ducts in dropp Tur-down® duct chases 1o keep the cuets within the home's tharmal onvel

air

th house

205 of this techniue:

tayout that Use ACCA Manyal

810 g8 o1 42" Between 1
plates to form 3 contin

siling the ducting The temaining

https://basc.pnnl.gov/resource-guides/ducts-dropped-ceilingstedit-group-scope

Figure A-10
Engineers Trusses Provide Space for Ducts Between Floors

[.

Webs provide the greatest flexibility for
placing ducts and other utilities between floors.
Note the very large opening
near the center of the span.

e e el =N
‘ ;

Near the center of engineered floor
joist, large portions of the web can be
cut to accommodate duckwork.
(Consult joist manufacturers engineering
manual for exact dimensions.)

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

combined with any option.

107

OPTION

DESCRIPTION

CREDIT(S)

All Other

Group R-2P

5.1

A drain water heat recovery unit(s) shall be installed, which captures

wastewater heat from at least two showers, including tub/shower
combinations. It is acceptable, but not required, for sink water to be
connected. Unit shall have a minimum efficiency of 40% if installed for
equal flow or a minimum efficiency of 54% if installed for unequal flow.
Such units shall be rated in accordance with CSA B55.1 or IAPMO IGC
346-2017 and be so labeled.

To qualify to claim this credit, the building permit drawings shall include
a plumbing diagram that specifies the drain water heat recovery units and
the plumbing layout needed to install it. Labels or other documentation
shall be provided that demonstrates that the unit complies with the
standard.

0.5

0.5

5.2 | For Compact Hot Water Distribution system credit, the volume shall
store not more than 16 ounces of water between the nearest source of
heated water and the termination of the fixture supply pipe where
calculated using Section R403.5.2. 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 loop to the water heater.

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

0.5

0.5

5. EFFICIENT WATER HEATING OPTIONS

combined with any option.

Only one option from Items 5.3 through 5.8 may be selected in this category. Iltems 5.1 and 5.2 may be

5.3

Water heating system shall include the following:

Energy Star rated gas or 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 water heater equipment
type and the minimum equipment efficiency.

0.5

0.5

54

Water heating system shall include one of the following:

Energy Star rated gas or propane water heater with a minimum UEF of
0.91

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 OG-300 Certified Solar Water Heating
System

or

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.

1.0

1.0
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5. EFFICIENT WATER HEATING OPTIONS

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

5.5 | Water heating system shall include one of the following: 1.5
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 to all units.

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.

1.5

109

5. EFFICIENT WATER HEATING OPTIONS

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

Water heating system shall include one of the following: 2.0

Electric heat pump water heater meeting the standards for Tier 11l of
NEEA's advanced water heating specification

or

For R-2 Occupancy, electric heat pump water heater(s), meeting the
standards for Tier Il of NEEA's advanced water 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 equipment efficiency.

25
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5. EFFICIENT WATER HEATING OPTIONS

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

Water heating system shall include one of the following: 25

Electric heat pump water heater with a minimum UEF of 2.9 and utilizing
a split system configuration with the air-to-refrigerant heat exchanger
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 Occupancy, electric heat pump water heater(s), meeting the
standards for Tier Ill 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
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 equipment efficiency.

3.0

3/19/2024
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5. EFFICIENT WATER HEATING OPTIONS

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

Couples with Option 1

Combination water heating and space heating system shall include one 2.5
of the following:

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 all units.
or

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

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.

25
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1

NREL's PVWatts™ Calculator

Estimates the energy production of grid-connected photovoltaic (PV) energy systems throughout
the workd. It allows homeawners, small buikding owners, installers and manufacturers to easily

develop estimates of the performance of potential PV installations.

https://pvwatts.nrel.gov/

/ s

6. RENEWABLE ELECTRIC ENERGY 0P'I10N/

6.1

the tower.

production.

For each 600 kWh of electrical

annually by on-site wind or

allowed, up to 4.5 credits.
For solar electric syste:
this requirement using the National Renewable Energy Laboratory
calculator PYWATTSs or alternative approved by the code official.
Documentation noting solar access shall be included on the plans.

For wind generation projects designs shall document annual power
generation based on the following factors:
The wind turbine power curve; average annual wind speed at the
site; frequency distribution of the wind speed at the site and height of

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall show the photovoltaic or wind
turbine equipment type, provide documentation of solar and wind
access, and include a calculation of the minimum annual energy power

eration per housing unit provided 05-45
equipment a 0.5 credit shall be
eration shall be calculated as follows:

. the design shall be demonstrated to meet

3/19/2024
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7. APPLIANCE PACKAGE OPTION

7.1 | All of the following appliances shall be new and installed in the dwelling 0.5 1.5
unit and shall meet the following standards:
1. Dishwasher, standard — Energy Star rated, Most Efficient 2021
or Dishwasher, compact — Energy Star rated (Version 6.0)
2. Refrigerator (if provided) — Energy Star rated (Version 5.1)
3. Washing machine (Residential) - Energy Star rated (Version
8.1)
4. Dryer — Energy Star rated, Most Efficient 2022

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall show the appliance type and provide —
documentation of Energy Star compliance. At the time of inspection, all 4/
appliances shall be installed and connected to utilities. Dryer ducts and
exterior dryer vent caps are not permitted to be installed in the dwelling
unit.

An alternative heating source sized at a maximum of 0.5 Watts/ft? (equivalent) of heated floor area or 500 Watts,
whichever is bigger, may be installed in the dwelling unit.

See Section R401.1 and residential building in Section R202 for Group R-2 scope.

Option 3.11 can only be taken with Options 3.1 and 3.3. To qualify to claim Option 3.11 with 3.3, the system shall
be a 1-2 speed heat pump system. Variable capacity heat pumps are ineligible from claiming this option.

This option may only be claimed if serving System Type 4 or 5 from Table R406.2.

Primary living areas include living, dining, kitchen, family rooms, and similar areas.

Option 3.10 may one be taken with Efficient Water Heating Option 5.1 or 5.2. Equipment sizing for space heating
shall be calculated as provided in Section R403.7 with increased capacity to provide a minimum of 75 percent of
peak hot water demand or shall be sized in accordance with approved manufacturer's specifications or guidance.
Supplementary heat for water healing shall be in accordance with Section R403.5.7.
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Summary of R406.2 & R406.3 Options revised to reflect changes in code
" Additions with 150 square feet or less of conditioned floor area are now
M exempt from obtaining additional energy efficiency credits (R406.2 & R406.3).
WSEC - Residential Changes to required credit values (Section R406.3).

2021 . Efficient Building Envelope Options
_— 1. Four options within this category (down from seven options)
EPCA Edition 2. Maximum 2.5 credits possible from this category (down from 3.0)

3. One glazing only option (1.1), down from two (1.1 and 1.2)
Air Leakage and Efficient Ventilation Envelope Options

1. Three options within this category (down from four options)

2. Maximum 2.0 credits possible from this category (Remain the same)

3. All options now require a heat recovery ventilation system
High Efficiency HVAC Equipment Options

1. Eleven options within this category (up from six options)

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. Maximum 0.5 credits possible from this category (down from
Efficient Water Heating Options

1. 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. Clarification that 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

2. Maximum 4.5 credits possible from this category (up from 3.0)
Appliance Package Option

1. Dryer must now meet Energy Star “Most Efficient 2022” rating

2. Maximum 0.5 credits possible from this category

3/19/2024
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Passive House & Certification.
Chapter 4, section R407 covers the use of passive house certification to

\ demonstrate compliance with the WSEC-R code.

R-407.1 General

*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 R406.3 are required.

R407.2 Passive House Institute U.S. (PHIUS)
ePassive House Institute U.S. (PHIUS)

*Prior to the issuance of a building permit, the following items must be provided to the code official:
oA list of compliance features.

¢A PHIUS precertification letter. Prior to the issuance of a certificate of occupancy, the following item must be provided
to the code official:

*A PHIUS+ 2018 (or later) project certificate.

R 401.3 Passive House Institute (PHI

*Projects shall comply with Low Energy Building Standard, version 9f or later, including performance calculations by PHI-
approved software. Projects shall also comply with the provisions of Section R401 through R404. R407.3.1 PHI
documentation. Prior to the issuance of a building permit, the following items must be provided to the code official:

1. A list of compliance features.

*2. A statement from a passive house certifier that the modeled energy performance is congruent with the plans and
specifications, and that the modeled performance meets said standard. Prior to the issuance of a certificate of occupancy, the
following item must be provided to the code official:

1. A PHI Low Energy Building project certificate
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Chapter s

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

117

General — R501.1 - 501.6
e 15 Scope of work
Energy Code Regquirements for Additions 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

If an addition complies
with the Code, na
change is required in the
existing buuikling

I WSEC Buider's Field Guide, 8th Edition, 2009 + Washington State University Extension Energy Program Chapter 115 I

Covers the code section requirements for a change of use.

118

59



&) Subfloor Directly on Sleepers
[] i 1 = R-5 Rigid Insulation on stemwalls up 2x Pressure Treated (PT) Lumber @ 24" 0.c. max
N BT (O to 9" exposed height. Insulate taller ripped to match slope of slab, minimum depth of 1 1/2°
T stemwalls per details on page 2. Treat cut side with wood preservative.

3/4" Plywood subfloor

4

I
R-7.5 Rigid Insulation
between the sleepers

Existing slabs can be difficult to get
convert to new construction codes

\_ 2x4 PT Sleepers
@ 24" o.c. max.

Raised Floor System

R-5 Rigid Insulation on stemwalls up

/ln 9" exposed height. Insulate taller Min. 2x6 Floor

stemwalls per details on page 2. Joists @ 16" 0.c.

/ 3/4" or 23/32" Plywood subfloor

Solid Blocking at
bearing points

R-7.5 Rigid ion
between the sleepers

= a i \
5 d' A

@ a &
V.1

A

6 mil Vapor Barrier required on
top of slab. Lap splices 12° min
and run 6" min up the sides.

2x4 PT sleepers at 8' 0.c. max, Fasten securely to
slab using corrosion-resistant fasteners. Continuous
solid blocking or 2x4 pony wall to joists above

Photos courtesy of MyBuildingPermit.com
Guidelines and Tip Sheets | MBP (mybuildingpermit.com)
Tip Sheet 25 Garage Conversions.pdf (wsu.edu)

3/19/2024
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Remodel / Alteration Worksheet
Will you be exposing the walls? Will the roof/ceiling framing cavities or attic Will the will the floor framing cavities be
be exposed? exposed?
TR e rw | e i
If yes, If yes, If yes,
D 2 X 4 wall studs require R-15 insulation Exposed roof or ceiling assemblies must D Exposed floor cavities must be
be insulated - insulated to R-30
. . . Vaulted ceilings, Insulate to the full
D 2 X 6 wall studs require R-21 insulation depth of the framing member
. Flat ceilings, install R-60 insulation or
If siding |s.replaced C.l. equal tp B—S may D what the attic space can
need installed under the siding. accommodate based on the roof
pitch
Are the windows and/or doors being Will the heating or cooling system Will the hot water system be Are more than 10% of the light
replaced? be replaced? altered? fixtures being changed?
Yes [ No ] Yes [T No
If yes, If yes, If yes, If yes,
New windows and doors New equipment must meet New water heating N

(+frames) must have an area current requirements and the equipment must meet O 100% of all lamps must be

weighted average U-factor of ducts need to be tested current code requirements high efficacy
<0.30
120
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R503.2 Change in space conditioning. Any nonconditioned or low-energy space
that is altered to become conditioned space shall be required to be brought into
full compliance with this (WSEC-R) code.

R503.1.1 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 R402.4.2.

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.
2.  Existing ceiling, wall or floor cavities exposed during construction provided that these cavities are filled with
insulation. 2x4 framed walls shall be insulated to a minimum of R-15 and 2x6 framed walls shall be insulated to a
minimum of R-21.
3. Construction where the existing roof, wall 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.

121

R503.1.2 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
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 R403.3.3:

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.
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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.

3/19/2024

R502.4 Existing plus addition compliance Total

Building Performance.

123

Single Family
or Multifamily
Worksheets

e Prescriptive
¢ UA Alternative
¢ 405.3 Modeling

HVAC
Calculator

>

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

Glazing * Included with the C3 Tool
Schedule e Glazing Schedule Form

Final Testing
Forms

System Design Process

Il

Image courtesy of ACCA

WSU WSEC-R 2021

Compliance tools

e Air Barrier
¢ Duct Leakage
¢ Ventilation

¢ “Code Sticker” |
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Single Family Prescriptive
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Multifamily Prescriptive

2021 Washingioo State Ensrgy Code ~ Residential
Prescsiptive Ener cmplunc Zowes
fultifaenily ~ New & Additions (effective March 13, 2024)

inghon: State Energy Code — Residential

Tharefore, at an axample, “RASH0" maars A4 Eoary Coie Complame o Al Clamt Zooes i Woskingion
! | caityinsulation pius #1025 i fulti ey Addibons farch |
wbingion A maximum Ufactor o 032 ataledn
. i o is reg ' 3 REE.
Each Py Hicie from Table R406.2 {fuel
i nd Table 406.3 (energy ) to i of
credits. To clai " i all specit the
maximum tested leakage, and show iyi i i its control sequence|
ol of operation.
T o1 4 " 6.5 credits 2
Section R4OL1L k i GroupR-2, LS o
residential building in Sectian f202 for Group B.2 scope. 5. Additions 150 sq; 0 eredits L o
i i Hans X 2
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20 =
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For an intial heating system using & heat pump that o5 o
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WASHINGTON STATE UNIVERSITY
" Energy Program
J
WSECR 2021 Weighted Fenestration Calculator for Windows, Doors & Skylights.
famaton
&
e
Width  Height
Ref U-facor Ot Feet ™" Feet ™ Ares  UA
Exempt Swinging Door (24 sq. & max ) oo ooq]
Exempt Giazed Fenestration (15 sq. & max) 1 I | | = = [ ool o000
Vertical Fenestration (Windows and doors)
Component Width  Height
Desoiption Ref U-fachor at. Feet ™ Feet ™ Ares

Fenestration(s) Worksheet

L 1 ] == =2

Overhead Glazing (Skylights)

Sumof Vertical Fenesiration Area and UA
Vertical Fenestration Area Weighted U = UA/Area

Component Width Height
Description Ref U-fachr Qt Feet ™" Feet ™"

Sumof Overhead Glazing Area and UA
Overhead Glazing Area Weighted U = UA/Area

Total Sum of Fenestration Area and UA (for heating sy izing #REFI] #REF]

The Fenestration Worksheet (glazing weighted u value or window

schedule +) is included in the C3 calculation
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Simpie Heating Sy stem Size’ Washington State
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Simple Heat Load Calculator

The simple heat load calculator is included in the C3 calculation
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Code Compliance Calculator (C3)
Three forms in one and more.

CHRMIL Tequitements are AO1 et Select rasigy credits om T ables 406 2 and 406 ) Below
Floview roquited for cwitom ewtiies; - Doors
UA Findoction  TES Progated UA s beter than basetne by 75

0% using? | 1ubic 1108 3 UA Tiade ONF ! i

Tape?
Oneupaney Type? |13 singie tamiy homnes nd o
Cade Version?
Classitioaion.

Tuget UA,

Manmurm Duct Leskage:
W e b et uten el
arrn e et S0t waag s aoa's et AU g v 1
Vasmum slow st tote messured duct meaage jcrwars

COpoond 2

129

Duct Testing Affidavit

| WSEC-R Duct Leakage Affidavit |

£

Pemmitz |

dd Tol& Block

Energy Program

WSEC-R Code for common Duct testing questions. Not all inclusive .

Gity | [Zin |
R403.3.5 Duct testing. Ducts shall be leak tested in sccordance with WSU RS-33, using the maximum duct leakage rates specified.
Exception: A duct air leakaze test shall not be required for ducts serving ventilation svstems that are 0ot intesrated with ducts
i e g i serving heting or cooling systems. A writien report of the results shall be signed by the party conducting the test and provided to
——— the code official
Air Hendler in conditioned soace? Cuas One Air Handler present during test? (Juas Clno R403.3.6 Duct leakase. The total leakaze of the ducts. where measured in accordance with Section R403.3.3. shall be as follows:
o 1. Rough-in test Total leakage shall be less than or equal o 4.0 ¢fin (113.5 L'min) per 100 square feet (9.29 m2 ) of
Circle Test Methed Lesksge to Qutside Total Leskage coadinoned foor area when tested 3t & pressure differential of 0.1 inches Wi (25 P2) acros: the svstem, including the
manufacrorer's air handler enclovure. All registers thall be tsped or otherwise sealed during the test. If the 2ir handler it
Maxiiviiny Suct hakhye: Bot installed 3t the time of the test, total leakage shall be less than or equal to 3.0 ¢fm (85 L/min) per 100 square faet (929
Post Canstruction, total duct leakage: {fioor area x .04) = CFM@25Fa W2.)0f conditioned fioor area. 2021 Washington State Energy Code RE-33
Post Construction, leakage to outdoors: {floor ares x 04) = CFM@25Ps 2. Post comstruction test: Leakage to outdoors shall be less than or equal tod cfm (113.3 L'min) per 100 square feet (9.20 32,
)of conditioned floor area or total leakage shall be less than or equal to 4 cfim (113.3 Limin) per 100 square feet (929 m2
Rough-in, total duct leakage with air handler installed: (ficor srea x 04) = CFM@25Ps ) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the entire svstem.
including the manufacrarer’s air handler enclosure. All register boots shall be taped or otherwise sealed during the test.
Roughein, total duct ieakage with air handier not installed: (ficor ares x 03) = CFME25 Pa
T — P 3. Test for ducts within thermal envelope: Where all ducts and air handlers are located entirely within the building thermal

envelope, total leakage shall be less than or equal to 5. cubic feet per minute (226.6 L'min) per 100 square feet (339
m2) of conditioned floor area. For forced air ducts. 2 maximum of 10 linear feet of retum ducts and 5 linear feet of supply

ducts may mmmmcmwn All menallic ducts located outside the conditioned space must have
Result of tast conducted 3t @25 P3 in CFM: both i itudinal joiats sealed If flex ducta are used, they cannot contain splices. Flex duct
mmsmtb-mmmmwmndimunmmmgaplnxmmmamganumMm in czawl

spaces do ot qualify for this exception.

Duet testing device opening setting (cirole one if sppicable)

R502.3. zﬂum:macwmnm HVAC ducts newly installed as part of an addition Mmb with Section R403.
Ooen 104 28 3c 4D SE B:cm omply with the of Section R403.3.3:
Additions of less than 150 square feet.
z. Duct systems that are documented to have been previously sealed as confirmed through field verification and diagnostic
Duct Tester Location Pressure Tap Location testing in accordance with procedures in WSU RS-33.
3. Existing duct systems constructed, insulated or sealed with asbestos.

RS503.1.2 Heating and cooling systems. New hesting, cooling and Suct systems that are part of (e alteration shall comply with

Section R403.

Exceptions:

(Floae & T TEmai] ] 1. Where ducts from an existing keating and cooling system are extended duct systems with less than 40 linear feet in
unconditionad spaces shall not be required o be tested in accordance with Section R403.22.

[ : 2. Existing duct systems constructed, insulated or sealed with ashestos.

[ ieian Signaty | 1 3. Replacement of space heating equipment shall not be required to comply with Section R403.13 where the rated capacity

[ Date of test: icians [D= I | of the new equipment does not exceed the rated capacity of the existing equipment.

Copy provided to both | Yes I [ Time and Location | Ves ]
the AHJ and the owner stamp of test I
No ; No O
provided
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WSEC-Residenti y Code Form
A Y g Building Air Leakage Test Results
Permit #:
House scdress o lot numbe:
City, ZIP
Dwelling
Age of house:
Source [circle one)- | Plans. Messured
Ra0zALL ¥  comp
nges per hout. conducted with 3 blower door test at a test pressure.
P {5073 excaprion: it irmum ai
leakage rate of 7 air changes per hour. To qualify for this ion, the di
must be prior to the 2008 Washington State Energy Code.
w
CFMgg = Blower door fan flow at 50 Fascal pi!SSIIIE drffmn{z
Volume of th
SF Blower Door Test Result: AtHgg
CrM@soPa
o8
For

any dwelling.

3quare foot of
preszure of 0.2 inches wg. (S0 93). Doors and windows of

(m and Divid total area

MF Blower Door Test Result: CFM@50Fa
CFM/EA (enciosure shell srea) SF

Air Barrier Test Affidavit

WSEC-Re:
At Buildi

g aanlkA- New

listed and labeled in. U127,

e et and et the Brepace y

Iabeled in accordance wi UL 907, Gas fizeplaces " ¥ 72,

R424 Al leakage.

‘requiremests of Sections R403.4.1 through R402.4 5.

R4024.1 Buiding ais laksge. camply Re02411

13, i ball allow for diffe od

comrasuon.

R$02.4.1.1 Tastal s bord Tkl RACZA L el mssad
i inTable RAO2411, b method of

consmuctice. y

compliance.

R4024.1.2 Teing. T buldingor doeling vt all b s for s eskage. Tenting shallbeconducad i accondzmca
‘with RESWET ICC 380, ASTM E775, or ASTM E1S27. Test pressura and leakage raze shall comply with Secti

R4LLILA shall be
— P ode official 2y time
a8 cwaton ofall s
i Table BAOLA L1, opr and oy small business are
p-mm-dlub-nuhdnﬂnnubm. e test.

Testing of 380, Test pressare
a0 leakage rate shall comply Witk Section R402.1 3.1

ASTM 779, ASTM E162, or ASTMUE3158.

— nulxum!mmq‘!mmﬂmphmm!mﬁmlil mmﬂwﬂum‘mwmuzwmn
Ring (circle ane ﬂaDpMameF; Open A g [ | 54130 17024
s | e S
[Weatner conditions: am—
I Bt it s o, Sptch 56 o St Sl o, B 28 S, 4104 4 Gttt
1 certify that these blower door L stry protocol: weathersiripping of other infikzaion control meas
Company name: Bmmmmm::rtmmm et “bur net sealed
Technici 3. Intericr dooms, f tnstalled at e tia of the test, shall be open, access hatches to conditioned cranl spaces and
Technician signature: mdmﬂdmm-ﬂh e st 2021
Date v»mmsmsun‘:mm*‘
e i e il open.
R402.4.1.2 Testing. leakage.
ASTM E779, ‘Excepuos: Addinons less thaz SO0 squase feet of cozdinoned foor area
address: Air Barrier, HVAC Duct, & Ventilation Testing | Circeone
design name:
o Al ductwork and air handler in conditioned space? (See Option 4.2) YorN
pro. = — _ Al ductwork in unconditioned spaces tested at 4% total leakage. YorN
floorares: " (per building permit) Al ductwork in conditioned space tested at 8% total leakage. YorN
Values (R303.11) e ol g o R
Vaulted R- Floors: Over unconditioned space R- - ~ — —
A Do HVAC duct leakage tests include GPS and time stamp verification? YorN
AtticR____ Slab-on-grade floor R-__ HVAC system leakage test calculated design target: CFM @ 25Pa
Fully insulated slab? Y/N (Circle one HVAC system leakage test measured results: CFM @ 25 Pa
R__,R___,R___ Building Leakage Testing (R402.4.1.2)

U-Value of Windows, Skylights and Door
Average area weighted U-value from Glazing Worksheet

System Type Number (1 to 5)
Energy Credits selected (1 to 7).
lization Credit + Total Energy Credits = Total Credil

Heating, Cooling and Domestic Hot Water

Type (Manufacturer and Model Number)

Dwelling unit leakage test calculated design target: ACH @50 Pa
Dwelling unit leakage test, measured results: ACH @50 Pa

ding Leakage test (R2 non-corridor only) design target: CFMisf @50 Pa
ding Leakage test (R2 non-corridor only) CFM/sf @50 Pa
p leakage tests include GPS and time stamp verification? YorN
p House Ventilation System Measured Flow Rates (M1505.4 IRC-WA) | Circle one

stem controls correctly labeled? YorN
and mail (0&M) YorN

on (date)

House (WHV) system operati
instructions were provided to the building owner?
Provided to:

System design capacity

Whole House Ventilation System Type: (Gircle one)
(1) Whole house exhaust fan, location
(2) Balanced HRV/ ERV, location

For R2 low-rise, serves more than one unit? YorN

(3) Supply or HRV WHV integral to the air handler. Describe system control sequence of
operations or reference to design

Specify run-time: hours per day CFM
WHV calculated desian minimum flow rate per plan submittal:

WHV min flow rate at is 8i Exhaust CFM, Supply CFM
Do WHV flow tests include GPS & time stamp verificati YorN

HRW/ERV sensible heat recovery efficiency:

Rated annual i kWhiyr.
Appliances Energy Star?
Manufacturer and Model (Circle one)

Dish washer YorN

Rt YorN
Washer YorN
Dryer YorN

Vented or If vented, CEF rating
Gas fireplace / heating stove (Section R402.4.2) Fireplace efficiency (FE)

Heating or Decorative? (Circle one)

‘Commissioning Notes:

All mandatory requirements of WSEC-R have been met? o
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Remodel / Alteration Work

sheet

Will the roof/ceiling framing cavities or attic
be exposed?

Will you be exposing the walls?

Will the will the floor framing cavities be
exposed?

m Yes H No h Yes

[ No

| |_|Yes [ No |

If yes, If yes,
Exposed roof or ceiling assemblies must

D 2 X 4 wall studs require R-15 insulation
be insulated -

If yes,

Exposed floor cavities must be
insulated to R-30

O

3/19/2024

Vaulted ceilings, Insulate to the full
depth of the framing member
Flat ceilings, install R-60 insulation or
what the attic space can
accommodate based on the roof

D 2 X 6 wall studs require R-21 insulation

If siding is replaced C.I. equal to R-5 may
need installed under the siding.

O

pitch

Are the windows and/or doors being Will the heating or cooling system Will the hot water system be Are more than 10% of the light

replaced? be replaced? altered? fixtures being changed?
] Yes [] No ] Yes [1 No

If yes, If yes, If yes, If yes,
New windows and doors New equipment must meet New water heating 5
[] (+frames) must have an area [J current requirements and the ] equipment must meet 0O 100% of all lamps must be
current code requirements high efficacy

weighted average U-factor of
<0.30

ducts need to be tested

133

v' 150 sf exception to R406.2 and R406.3 Credit Selection
* No duct testing
* No air barrier test required
v" New language about remodeling and equipment:
* Additions shall not create an unsafe or hazardous condition or
overload existing building systems
v/ 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.
v R502.4 Existing plus addition compliance Total Building Performance.
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APPENDIX RA / RB OPTIONAL ENERGY EFFICIENCY MEASURES

135

APPENDIX RA / RB OPTIONAL ENERGY EFFICIENCY MEASURES
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Thank you to our sponsor.

ini
About NEEA Again!

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)

137
Registration Information:
Early Registration (ends February 23, 2024)
WABO Member - $140
Nonmember - $200
Registration (after February 23, 2024)
WABO Member - $165
Nonmember - $220
If you are interested in signing up as a vendor at the 2024 Institute, please click here
2024 WABO Annual Education Institute
M y' March 25 3 Thursday, March 28, 202‘ 2024 Education Institute Brochure
Lynnwood Event Center
3711 196th St SW
Lynnwood, WA 98036
138
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Acknowledgments

&
Additional Credits

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- AVAILABLE ON Cl AVAILABLE ON
B J GooglePlay ll 8 App Store

https://codes.iccsafe.org/

Link to Phone (android):
https://play.google.com/store/apps/details?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.

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.
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WASHINGTON STATE UNIVERSITY

Energy Program

o

Thank You!

For additional information, visit our website at

www.energy.wsu.edu

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