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WSU Code Support Services

Technical support provided Washington:
ATraining(in-person, webinars, video)
APhone and email inquiry hotline support
AEnergy code compliance tools
AWebsite with educationalesources

WSUEnergy Codeebsite
ABuilding department site visits



http://www.energy.wsu.edu/BuildingEfficiency/EnergyCode.aspx

e
Energy Code Support in Washington

Residential- Spend an hour on our web page!
A WSU Energy Program
A 360-956-2042
A energycode@energy.wsu.edu
A www.energy.wsu.edu/code
A Mike Lubliner, Melinda Spencer,
Carolyn Roos

Non-residential
A Evergreen Technology Consultin
A LisaRosenow
A 3605395300
A com.techsupport@waenergycodes.com
A http://waenergycodes.com

U Energy Program

m Buildin

Ry 2015 Washington State Energy Code
J 2 e information T



mailto:energycode@energy.wsu.edu
http://www.energy.wsu.edu/code
mailto:com.techsupport@waenergycodes.com
http://waenergycodes.com/

WSU Technical Assistance Services

w Delivered 8ONSEER 2015 trainingdo 2,100 attendees
Reply to over 2,000 hotline calls and emails annually
w Participate in SBCC Energy & Mechanical TAGs
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WSEC-R 2018
Code Cycle Process & Timeline

w Code changeroposalsc Spring2019

w Tech Advisory Groups (TAG) review proposals for
SBCEC Summer2019

w SBCC puts together model codes integrated with
proposedchanges; Fall2019

w Public hearings & council votaNinter 2019
w Council & Legislative Approv@Winter 2020
w Implementation¢ February 12021 (new permits)



WSEC: Past, Current and Future

45% energy savings
(or 55% of the energy consumption in 2006

100%
10096
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2006
8 Target Compared to 2006

2009 012

WA Target: 8 75% Savings/cycle over 2006
WA Target: 14% Savings over Previous Cycle
Modeled Energy Use (Compared to 2006)

*Walues sourced from the 2012 Washington State Energy Code Legisiative Report

2006
100%
100%
100%

2018 221 2024 2027 2030
A Target Compared to Prev. Cycle Modeled Energy Use
2009 2012 2015 2018 2021 2024 2027 2030
91% B3%  74% | 65% @ 56%  48%  3%% | 30%
86% 7a% | 64% | 55% | 47% | 41% | 35% | 30%
83%* 76%* 68% 55%



e
R101.2 Scope

w Residential buildings and associated sites, systems ar
equipment

w Maximum andninimumfor residentialconstruction in
each town, city and@¢ounty

w R3- Single and townhomes

w R2- Multi-family 3 stories or

ess above grade:

¢ Corridor style

CaDIFNRSYé aief
(enter to each from outside)




e
WSEC-R Structure

wChapter 1- Scope and Administration

wChapter 2 Definitions

wChapter 3 General Requirements

wChapter 4 Residential Energy Efficiency
wChapter 5 Existing Buildings (challenging)
wChapter 6- Reference Standards

wAppendix A Default Heat Loss-Bactors
wAppendix RA/RBR405 Optional Energy Measures
wAppendix G Exterior Design Conditions




Chapter 4
Residential Energy Efficiency

wR401- General

wR402- Building Envelope

wR403- Systems

wR404- Electrical Power & Lighting

wR405- Simulated Performance Alternative
wR406- Additional Energy Efficiency Credits
wR407/- Certified Passive House (new)



e
What Does the Code Require?

A Airsealing of all jointandseams on all
ducts, airhandlersand filter boxegsee
IMC 603.9 or IRMI11601.4)

A Ducttesting performedand permanently
documented
A{AIYSR | TFARI DA
responsibility)
A Test results must be recorded on

certificate for new construction
60dzA f RSNXQa NbaLkRy
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What Does the Code Require?

Use RS3 Ductlesting Standards

This and otheresources are availabtn our website
www.enerqgy.wsu.edu/Documents/Duct Testing Standards modified2015WSEC

Energy C ode WASHINGTON STATE UNIVERSITY Ene rgy Code WASHINGTON STATE UNIVERSITY
S paop e - t bbb i S u pp oot EXTENSION ENERGY PROGRAM
Duct Testing Standard (RS-33)
For New and Existing Construction (2015 WSEC) Duct Leakage Affidavit (New Construction)

New Construction

Permit #:

Based on the protocol for “Total Leakage Testing,” or “Leakage Testing to Outdoors™ duct
leakage in new construction shall not exceed 0.04 CFM_, x floor area (in square feet) served by
the system for leakage to outdoors or for total leakage when tested post construction. When
testing at rough-in, targets should not exceed 0.04 CFMzs x floor area (in square feet) for total

House address or lot number:

leakage or 0.03 CFM;s x floor area (in square feet) if the air handler is not installed. City: Zip:
Exception: Cond. Floor Area (ftz): Source (circle one): Plans Estimated Measured
1. The total leakage or leakage to outdoors test is not required for ducts and air handlers [ Duct tightness testing is not required. The total leakage test is not required for ducts and air handlers located
located within the building thermal envelope. Ducts located in vented or conditioned crawl entirely within the building thermal envelope. Ducts located in crawl spaces do not qualify for this exception.

spaces do not qualify for this exception.
2. A maximum of 10 feet of return ducts and 5 feet of supply ducts are allowed to be located
outside of the building thermal envelope.

Air Handler in conditioned space? [] yes [J no Air Handler present during test? [] yes [J no

Circle Test Method: Leakage to Outside Total Leakage

Existing Construction

Moving Ducts Inside: Big Builders, Scientists Find Common Ground

Michael Lubliner, Washington State University Extension Energy Program
Ryan Kerr, ConSol/BIRA
Andy Gordon, Washington State University Extension Energy Program
Chuck Murray, Washington State Dept. of Community Trade and Economic Development



http://www.energy.wsu.edu/Documents/Duct%20Testing%20Standards_modified_2015_WSEC.pdf

e
R401.3 Compliance Certificate

A A permanent certificate shall be completed by the builder
or other approvedarty

A Postedon a wall inthe spacewhere the furnace ifocated
- a utility room or an approved locatiomside

A Thecertificate shall listhe Rvaluesof insulation:
celling/roof, walls, foundation (slalhelowgrade wall
and/or floor) and ducts outside conditionegppaces

A U-factorsfor fenestration(see glazing worksheet)



R401.3 Certificate (cont.)

w Typesandefficiencies:
¢ HVAC
¢ DHW service water heating
¢ Appliances
¢ Renewables

w Testresultsand documentation:
¢ Ductworkair leakage by certified testgper RS33)
¢ Envelopaair leakage
¢ Ventilation system flow ratdesting and commissioning

w Thecode official may requirgest documentation including:
¢ An electronic record of the time, date and location of ttest, using
a datestampedsmart phone photo or air leakage testiagftware
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R401.3 Certificate - Feb. 1, 2021

HVAC System Duct Leakage Testing (R403.3) Gircle One |
Property address:
All ductwork and air handler in conditioned space? YorN
Builderiregistered design professional name: All ductwork in unconditioned spaces buried and tested, and air handler in YorN
) . . conditioned space?
Builderireg. design pro. signature: All ductwork & air handler outside conditioned space insulated to minimum R-8% YorN
Conditioned floor area: ft* (per building permit) Air handler present at duct leakage test? YorN
- i - S
R-Values (R303.1.1) Do HVAC duct leakage tests include GPS and time stamp verification? YorN
Ceiling/ Vaulted R- Floors: Over unconditioned space R- HVAC system leakage test calculated design target: @ CFm @ 25Pa
attic Aftic R- Slab-on-grade floor R- HVAC system leakage test measured results: CFM @ 25 Pa
Walls: Above grade R- Fully insulated slab? Y/N (Circle one) Building Leakage Testing (R402.4.1.2)
Below, int. R- Doors: R- R- R- Bu?ld?ng leakage test calculated design target: CFM (@ 50 Pa
Below, ext. R. Building leakage test measured results: CFM @ 50 Pa
- N Do building leakage tests include GPS and time stamp verification? YorN
U-Value of Windows, Skylights and Doors (R303.1.1.3)
Whole House Venfilation System Measured Flow Rates (M105.4 IRC-WA) | Circle One
Average weighted U-value from Glazing Worksheet Average U- Are the system controls correctly labeled? YorN
Fuel Normalization and Energy Credits (Tables R406.2 and R406.3) The Whole House Ventilation (WHV) system operation and maintenance {O&M) YorN
instructions were provided to the building owner?
Primary heating system # Description Provided to: on (date)

Whole House Ventilation System Type: (circle one)

Options selected (1-7) Total credits _ {1) Whole house exhaust fan, operating continuously, location
Heating, Cooling and Domestic Hot Water = {2) Whole house exhaust fan, operating intermittently, location
System Type Efficiency
Heating Specify run-time: hours per day
Cooling {3) Balanced HRV/ ERV, operating continuously, location
DHW (4) Balanced HRV | ERV, operating intermittently, location
(Circle one) Model: Specify run-time: hours per day
Drain water heat recovery? YorN {5) Supply or HRV WHYV integral to the air handler. Describe system control sequence of
Onsite Renewable Energy Electric Power System operations or reference to design submittal:
System type: System design capacity kW
Rated annual generation kKWhyr, (from hitps-//pvwatis nrel.gow) WHV calculated design minimum flow rate: - CmM
e FrES Enerqy Star? WHV measured minimum flow rate, supply: CFM
Model (Circle one) WHV measured minimum flow rate, exhaust: CFM
Dish washer YorN Are exhaust & supply flow rates within 10% for balanced systems? YorN
Refrigerator YorN Are all fans Energy Star certified and/or meet Table R4024037 YorN
Washer YorN (hitps:{fwww.energystar.gov/productiinder/product/cedified-ventilating-fans)
Dryer YorM Do WHYV flow tests include GPS & time stamp verification? YorN
Vented or unvented? If vented, CEF rating

HRV/ERY sensible heat recovery efficiency
Gas fireplace ! heating stove (Section R402.4.2.1) Fireplace efficiency (FE) (per hitps./iwwwi_hvi.org/Myi-certified-progucts-directoryd)
Is pilot light non-continuous? (Table R403.1.3) Y or N - — —




e —
R401.3 Certificate (Testing)

HVAC System Duct L eakage Testing (R403.3) | Gircle One |
ﬁ All ductwork and air handler in conditioned space? YorN
All ductwork in unconditioned spaces buried and tested, and air handler in YorN
conditioned space?
All ductwork & air handler outside conditioned space insulated to minimum R-87 YorN
Air handler present at duct leakage test? YorN
Do HVAC duct leakage tests include GPS and time stamp verification? YorN
HVAC system leakage test calculated design target: CFM @ 25 Pa
HVAC system leakage test measured results: CFM @ 25 Pa
Building Leakage Testing (R402.4.1.2)
Building leakage test calculated design target: CFM @ 50 Pa
Building leakage test measured results: CFM @ 50 Pa
Do building leakage tests include GPS and time stamp verification? YorN
Whole House Ventilation System Measured Flow Rates (M105.4 IRC-WA) | Circle One
Are the system controls correctly labeled? YorN
The Whole House Ventilation (WHV) system operation and maintenance (O&M) YorN
instructions were provided to the building owner?
Provided to: on (date)

Whole House Ventilation System Type: (circle one)

(1) Whole house exhaust fan, operating continuously, location

(2) Whole house exhaust fan, operating intermittently, location

Specify run-time: hours per day

(3) Balanced HRV/ ERV, operating continuously, location

(4) Balanced HRV / ERV, operating intermittently, location

Specify run-time: hours per day

(5) Supply or HRV WHYV integral to the air handler. Describe system control sequence of
operations or reference to design submittal:

WHY calculated design minimum flow rate: CFM
WHY measured minimum flow rate, supply: CFM
WHY measured minimum flow rate, exhaust: CFM
Are exhaust & supply flow rates within 10% for balanced systems? YorN
Are all fans Energy Star certified and/or meet Table R4024037 YorN
(hitps:/hwww. energystar. goviproductiinder/product/cerified-ventilating-fans)

Do WHYVY flow tests include GPS & time stamp verification? YorN

HRV/ERV sensible heat recovery efficiency
(per https:ffiwww.hvi.org/hvi-cerfified-products-directory/)




esources for Standard & Testing

Duct Testing Calculator (New Construction)

House address or lot #:
Energy Code WWASHINGTON STXTE UNIVERSITY Conditioned Floor Area:
S U Pprplo 1ol ] q
’ " Duct tester location:
Duct Leakage Affidavit (New Construction) Pres_sure_ ap Io_catlo 1E
Ring (if applicable): Open O 10 2 [ 3 O
. At Rough-In or Post Construction
5 Calculated| Test*
House address or ot number. Test Method Sta ndardl
2 Target | CFMss
Cny -5
Air Handler Present
. <
Cons. Fioor Area (W Sowrce (ool one) Pars  Estimatsd  Measured (Leakage to Exterior or Total Leakage) 4 CFMygper 100 sf of CFA
[ Dwct tightness 12580 & not requissd. The 1ot imakge test i not required 4 r handers locaned Air Handler not Present
entreh N e B harmal envelope Ducts beated in Cawl 500063 26 et g y for Bhis exception - =
trety wihn De tudsing ermal jope Ducts eated in cawl spaces £ quaithy for this b e T T s 3 CFM ;5 per 100 sf of CFA
4 Handier In condtioned space? Clyes (no Ak Hardier peecent dueng test? [] yes [ no 1. Test CFM;s must be equal to or less than the calculated target.
Circie Tost Method Leakage 1o Outside Towl Leakage
Maximum duct leahage Air Leakage testing Calculator (Blower Door Test)
Post Constrection, 1otal duct leak 2 (oo area x D4 - CFMB2S Pa e A
SR g A e o o N o Conditioned Floor Area: Calculated Volume (cubic feet)
Post Constrection, kakage 8o outdoors: Nocr area » 04) = CFMG25Pa Ceiling Hieght (ft) 0
Rowgh-n, 1otal duct leakage with air handier instaled: {Noor area x D4) « CFNGS Po Calculated Test
Standard Tested CFMszq
Rowgh in, 1otal dect lakage with air handiar not instalied: foor area x 0) » Cru@is P Result {ACH 55}
] <5.0 ACHsp
Test Result CFMQ257a (CFMsg X 60 + conditioned Volume)
fing {crcie one f applicable Open
Glossary
ORELIONOT Lanssen el d e Rough-In: After installation of the complete air distribution system but before installation of
| centify that these duct leaknpe rates are sccurate and determined using standard duct testing protocol insulation and sheet rock. Allows for access to all duct seams and connections for re-evaluation of
TR o i seal integrity if standard is not met in intitial test.
s S e Post Construction: At or near final inspection. The home must be complete enough to pressurize the
g home to 25 pa.
e — Total Leakage: Aggregation of the entire systems duct leakage in a duct test.
Dats Leakage to Exterior: Aggregation of all duct system leaks to the exterior of the CFA in a duct test.
Pascal (pa): Unit of pressure
Pheoe Number. _ CFA: Conditioned floor area in square feet
CFM,5: Cubic feet per minute of air leakage at 25 pascals of pressure
CFMcy: Cubic feet per minute of air leakage at 50 pascals of pressure
Conditioned Volume: Volume of conditioned space (CFA X ceiling hieght)

ACHcq: Air changes per hour at 50 pascals of pressure

Duct Testing Affidavit Test Result Calculator
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Why Are You Here?

List of Duct Testers

We have compiled a ﬁliEt of individuals who attended the one-day duct testing
training offered by the W5U Energy Program and meet the minimum requirements to

test ducts for the 2015 WSEC.

Technicians who can verify that they have successfully completed duct testing
training provided by the Northwest ENERGCY STAR Program or Performance Tested
Comfort Systems (PTC5) may also be qualified to test ducts under the 2015 WS5EC.

Database of PTCS Technicians




Class Purpose

A Introduction to duct sealingndtesting requirements for the
WSEC

A Basic understanding of the purpose of duct seading testing
A Discussion of benefits of moving duatside

A Get you ready to take TEC/RETROTEC training on how to us
the testing equipment!

Note Thisclass does not provide gualification for ENERGY STAR, P
tax credits or otheBeyondCode programs



Implications of Leaky Ducts

A Leaky and poorly insulated ducts typica#lise heating
and cooling costs 20% 40%

A Aconservative estimate is ducts waste over $10 billion ir
energy inresidential homes

Al £/ RdzO Ghangind\BSEG f B MHzA O ¢
A Design HVAC within the conditioned space?
A Whydrive a Tesla on flatres?



O
Leakage and Energy Loss

A The hole needs to be connected to thetside

A Heat loss is proportional to temperature and
oressuredifferences

A Holes that see high pressures and high
temperature differences are most important for
energy savings

A In heating climateghis is the supply side near the air
handler

A In cooling climatethis is the return side near the air
handler
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Why Do We Seal Ducts?

A Healthand safety
A Comfort

A Energysavings

A Building durability

A Reduce greenhouse gase
In atmosphere




