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WSEC-R Presentation Agenda

Introduction - 40 Years of Building Science “BS”
Recorded Webinar - 2018 WSEC Overview
* Demo - Prescriptive Single & Multifamily Worksheets

Demo - WSEC-R Compliance Certificate

Q&A - Discussion of challenges and opportunities




Recorded Webinar: 2018 WSEC Overview

Training Opportunities

In—-person training has been replaced by recorded webinars until further notice.

Residential Energy Code Compliance

The 2018 Washington 5tate Energy Code (WSEC) will take effect on February 1,
2021. This recorded presentation provides an overview of WSEC 2018

changes. It is designed for building department staff, builders, sub-contractors,
architects, and any other building industry professionals wishing to gain a proficient
understanding of this code. Once you have watched this training, you are invited to
send your questions to energycode@energy. wsu.edu.

2018 WSEC-R — Presentation (1 hr)
12018 WSEC-R - Slides (pdf

Multifamily Resources

The following webinars provide guidance about multifamily components of the 20138
WEEC-R.

2018 WSEC-R Multifamily Updates (1 hr 11 min): Presentation by Mike
Lubliner to the Housing Development Consortium of Seattle — King County, July
2020

MF Build Tight, Yentilate Right (1.5 hrs): Presentation by Mike Lubliner and
Dr. lain Walker to the Seattle Building Enclosure Council, October 2020




WSU Energy Program
Code Support Services

Technical support we provide in Washington:

* Training (in-person, webinars, videos)
* Phone and email inquiry hotline support
* Energy code compliance tool development

* Website with educational resources

WSU Energy Code website:
http://www.energy.wsu.edu/BuildingEfficiency/EnergyCode.aspx

* Building department site visits




WSUEP Assistance to AHJ) & WABO (CYA)

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.




Introduction - 40 years of
Building Science “BS”

* Nationally recognized for RD&D and MTV:
- Single family
- Multifamily
- Site built
- Manufactured homes (HUD and modular)
- Affordable housing (PHA, HFH, etc.)
- HVAC systems
- Energy efficiency
- Indoor air quality

* USDOE Building America & USEPA ENERGY STAR homes
* Super Good Cents PNW utility program (RCDP/RSDP)
* 35-year ASHRAE member (Standards: 62.2, 90.2)




Introduction - 40 years of
Building Science “BS” (cont.)

* Member of:
- ACCA Manual S Committee (sizing)
- WA LNI Factory Assembled Structures Advisory Board
- WA SBCC Energy & MVE TAG

-HUD’s Manufactured Housing Consensus Committee (federal
advisory committee)

* Voting member of the Residential Energy Service Network
(RESNET)

* Five-time NAHB Energy Value Housing Awards Judge




Demo of New Prescriptive Path
Worksheets

2015 Prescriptive Worksheet
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Prescriptive Energy Code Compliance for All Climate Zones in Washington
Project [nformation Contact information

This project will use the requirements of the Prescriptive Path below and incorporate the
the minimum values listed. In addition, based on the size of the structure, the appropriate
number of additional credits are checked as chosen by the permit applicant.

Date

Authorized Repr

All Climate Zones
R-alue? U-Factor

Fenestration U-Factar® nia 0.30
Skylight U-Factor nia 0.50
Glazed Fenestration SHGC nfa nia

Ceiling® 44 0.026
Waod Frame Wall®™ 21 int 0.056
Mass Wiall R-Valug' 21i21" 0.056
Floor 308 0.029
Below Grade Wall™™ 10/15i21 int+ TB 0.042
Slab” R-value & Depth 10,21 nia

*Tahle R402.1.1 and Table R402.1.3 Footnotes included on Page 2.

Each dwelling unit in a residential building shall comply with sufficient options from Table R406.2 so as to
achieve the following minimum number of credits;

1. Small Dwelling Unit: 1.5 credits
Drwvelling units less than 1500 square feet in conditioned floor area with less than 300 square feet of
fenestration area. Additions to existing building that are greater than 500 square feet of heated floor
area but less than 1500 square feet.
2. Medium Dwelling Unit: 3.5 credits
Al dweelling units that are notincluded in#1 or #3. Exception: Dwelling units serving R-2 occupancies
shall reguire 2.5 credits

[13. Large Dwelling Unit: 4.5 credits
Dwelling units exceeding 5000 sguare feet of conditioned floor area.
[H4. Additions less than 500 square feet; .5 credits

Table R406.2 Summary

Option Description Credit(s)
1a Efficient Building Envelope 1a 05 O
1h Efficient Building Envelope 1h 10 O
1c Efficient Building Envelope 1¢ 20 [l
1d Efficient Building Envelope 1d 04 O
2a Alr Leakage Control and Efficient Wentilation 2a 04 O
3h |AlrLeakage Control and Efficient Yentilation 2b 1.0 ]

2018 Prescriptive Worksheets (SF & MF

2018 Washington State Energy Code — Residential
Prescriptive Energy Code Compliance for All Climate Zones in Washington

Single Family — New & Additions (effective February 1, 2021)

Each dwelling unit in a residential building shall comply with suffic/
normalization credits) and Table 406.3 (energy credits) to achieve t
credits. To claim this credit, the building permit drawings shall spec
maximum tested building air leakage, and show the qualifying vent

8

2018 Washington State Energy Code — Residential
Prescriptive Energy Code Compliance for All Climate Zones in Washington
Multifamily (effective February 1, 2021)

of operation. " & : i i = " "

1. small Dwelling Unit: 3 credits Each dwelling unitin @ residential building shall comply with suficient options from Table RA06.2 (fuel )
Dwelling units less than 1,500 sf in conditioned floor area with  nermalizatian creciits) and Table 406.3 (energy credits] sa as to achieve the following minimum number of credits:
Additions to existing building that are greater than 500 sf of hg * Multifamily RZ Dwelling Unit: 4.5 credits

2. Medium Dwelling Unit: 6 credits " " " —

All dwelling units that are not included in #1 or #3 Before selecting your credits on this Summary table, review the details in Table 406.3 [Multifamily, on page 3.

3. Large Dwelling Unit: 7 credits i Summary (Table R406.2)

Dwelling units exceeding 5,000 sf of conditioned floor area Heating Credits - select ONE

4. Additions less than 500 square feet: 1.5 credits Owtimas Fuel Normalization Descriptions heating aption User Notes

All other additions shall meet 1-3 above | Qptians
1 Combaustion heating minimum NAECA® 0.0 ]
Before selecting your credits on this Summary table, review the details in 2 Heat pump* 1.0 [m]
Summary of Table R406.2 3 Ele[tnc. resistance heat Dn\.y - furnace or zFlnaI -1.0 ]

5 : 4| DHP with zonal electric resistance per option 3.4 na 0
Heating S o Credits - =
o Fuel Normalization Descriptions ps | 5 |All other heating systems 05 O

— . — Credits - selact ONE
1 |Combustion heating minimum NAECA' 0.0 o Energy Credit Option Descriptions energy option from each
2 |Heat pump® 1.0 i category
3 |Electric resistance heat only - furnace or zanal -1.0 11 |Efficient Building Envelope 05
4 |DHP with zonal electric resistance per option 3.4 05 12 |Efficient Building Envelope 10
s All other heating systems 10 1.4 |Efficient Building Envelope 10
— Credits 15  |Efficient Building Envelope 15
Dpling:s Energy Credit Option Descriptions energy op L& |Efficient Building Envelope 20
— < 17 _|Efficient Building Envelope 05
11 |Efficient Building Envelope 05 2.1 |Air Leakage Control and Efficient Ventilation 10
12 |Efficient Building Envelope 1 22 |Air Leskage Control and Efficient Ventiiation 15
13 \Efficient Building Envelope 0.3 23 |Air Leskage Control and Efficient Ventiiation 20
14 [|Efdent Bulkiing Emvelope 1 2.4_|Air Leakage Contral and Efficient i 25 |
15 [Efficient Building Envelope 20 3.1°_|High Efficiency HVAC 10
16 |Efficient Building Envelope 3.0 33 |High Efficiency HVAC 10 ]
17 _[Efficient Building Envelope 05 34 |High Efficiency HVAC 20
2.1 |Air Leakage Control and Efficient 05 3.6°|High Efficiency HVAC 30 |
2.2 |Air Leakage Control and Efficient Ventilation 1.0 4.1 |High Efficiency HVAC Distribution System 0.5 0
2.3 |Air Leakage Control and Efficient 15 0.5 ]
2.4 |Air Leakage Control and Efficient 20 05 O
3.1° |High Efficiency HVAC 1.0 1.0 |
3.2 |High Efficiency HVAC 1.0 2.0 )
3.3* |High Efficiency HVAC 15 25 0
3.4 [High Efficiency HVAC 15 L ]
.1 |Renewable Elactric Enargy (3 credits max) 10 [
3.5 _[High Efficiency HVAC 15 -
25 |Figh e vac 28 7.1 |Appliance Package 15 [m]
igh Efficiency Totol Credits [0 o]
4.1 |High Efficiency HVAC Distribution System 0.5 a. Analternative heating source sized at a maximum of 0.5 W/'sf [equivalent) of heated floor area or S00W,
P— - whichever is bigger, may be installed in the dwelling unit.
4.2 |High Efficiency HVAC Distribution System 1.0 ) Tisted n Tale CA03.3.214) or CAD3 3205
c. Equipment listed in Table C403.3.2{1) or C403.3.2(2}
-I d. You cannot select more than one option from any category EXCEPT in category 5. Option 5.1 may be combined

e

with aptions 5.2 through 5.6. See Table 406.3.
1.0 credit for each 1,200 kWh
full requirements and complete option descriptions.

of electrical generation provided annually, up to 3 credits max. See Tabla RA0E.2 for

Please print only pages 1 and 2 of this worksheet for submission to your building official.

Prescriptve Path — Multamily

2018 Washingten Stale Enengy Code-R z



TABLE R406.2
FUEL NORMALIZATION CREDITS

Credits
Systom Description of Primary Heating Source
Type All Other | Group R-2
1 Combustion heating equipment meeting minimum 0 0

federal efficiency standards for the eguipment
listed in Table C403.3.2(4) or C403.3.2(5)

2 For an initial heating system using a heat pump 1.0 1.0
that meets federal standards for the equipment
listed in Table C403.3.2(1)C or C403.3.2(2)

ar

Air to water heat pump units that are configured to
provide both heating and cooling and are rated in
accordance with AHRI 550/390

3 For heating system based on electric resistance -1.0 -1.0
only (either forced air or Zonal)

4 For heating system based on electric resistance 0.5 N/A
with a ductless mini-split heat pump system in
accordance with Section R403.7.1 including the
exception

5 All other heating systems -1 -0.5

2018 Washington State Energy Code




Fuel Normalization Credit - Challenge

$359

The price of electricity from solar
declined by 89% in these 10 years.

$00/MWA
$275«
$200 MW
.I"o $175 Gas peaker
Sidle I pel
05155 Nuclear
“76%
$135 a3
$123
$iile o $10% Coal
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I2%
) w) Onshore wind

Solar Photovoltaic

The price of onshore wind electricity
declined by 70% in these 10 years.

2009 2019




SECTION R406
ADDITIONAL ENERGY EFFICIENCY REQUIREMENTS

R406.1 Scope. This section establishes additional energy efficiency requirements for all new construction
covered by this code, including additions subject to Section RS02 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 reguired.

R406.2 Carbon emission equalization. This section establishes a base equalization between fuels used
to define the equivalent carbon emissions of the options specified. The permit shall define the base fuel
selection to be used and the points specified in Table R406.2 shall be used to modify the requirements in
Section R406.3. The sum of credits from Tables R406.2 and R406.3 shall meet the requirements of
Section R406.3.

R406.3 Additional energy efficiency requirements. Each dwelling unit in a residential building shall
comply with sufficient options from Table R406.2 so as to achieve the following minimum number of
credits:

1. Small DWalling LN ...t somssmssissss s 3.0 credits
Dwelling units less than 1300 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 1300 sguare feet.

2. Medium Dwelling Unil: ... s ssssss s ssarannsssssse 6.0 credits
All dwelling units that are not included in #1, #3 or #4.

3. Large Dwelling UL ... s s sessssnssnssssssannsssssse 7.0 credits
Dwelling units exceeding 3000 square feet of conditioned floor area.

4. Dwelling units serving R-2 ocCUPanGCIEs: ... s sss s sa s aes 4.3 credits

2. Additions less than or equal to 300 square feet........ e 1.3 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.




Energy Credits

1. Efficient Envelope Options

Only one option from Items 1.1 through 1.7 may be selected
in this category.

Compliance with the conductive UA targets is demonstrated
using Section R402.1.4, Total UA alternative, where

[1-(Proposed UA/Target UA)] > the required % UA reduction




Energy Credits (cont.)

2. Air Leakage Control & Efficient Ventilation Options
3. High-Efficiency HVAC Equipment Options

4. High-Efficiency HVAC Distribution System Options




Energy Credits (cont.)

5. Efficient Water Heating Options
Only one option from Items 5.2 through 5.6 may be selected
in this category. [tem 5.1 may be combined with any option.

6. Renewable Electric Energy Option

Up to 3 credits = 3kW PV power = 800-1,200 kWh/year/1kW
power

7. Appliance Package Option
Energy Star refrigerator, dishwasher & vent-less dryer




2015 Compliance Certificate

care

ertifi

C

dential Energy Compliance

i

R

Demo of New WSEC-R
Compliance Certificate

2018 Compliance Certificate & Instructions

Praperty Address:

Conditioned Floer Aréa Date: / !

Builder or registered design professional

Sigrarure:
K- Valwrs
Ceiling: Wanlied Jt-_ Floors:  Over unconditioned space R-
Adln K- Slaly wm gracle [Towm K-

Walls:  Above grade  R- Duors: R-

Helow it J[-: K-

Below, ent. K- k-

U-Factars and SHGC
MEFC rating {o0) Windows U- SIIGC. MIA
Defaull rating (agpesan a waec2msr  Skylights  U- SHGC- NiA
Tabde 406.2 Optionis) Towal 406.2 Credits
Heading, Conling & Domestic Hor Water
Syslem Type Effleiency
Hualig
l:'nu'ling
LYHW
Duct & Building Air Leakage

Al duets & HVAC in comtitioned space { yes /no ) Irewlation B
Air handler present ( yes "no |
lest Targel UFM i 25Pa l'est Besul CFM25Pa

Bualdang asr leakage tangei: AU < 200 = Tesied leakage: AL,
Onsite Renewable Energy Eleciric Power Sysiem

Sysiem Ve Raned anmual gencration kwh

Property address: HVAC System Duct Leakage Testing (R403.3) Circle one
" . All ductwork and air handler in conditioned space? (See Option 4.2) YorN
design pr name:
All ductwork in unconditioned spaces buried and tested at 3% total leakage, and air YorN
g. design pro. handler in conditioned space? (See Option 4.1.)
Condi floor area: ft? (per building permit) All ductwork & air handler outside conditioned space insulated to minimum R-87 YorN
Air handler present at duct leakage test? (Total leakage 4% if yes, 3% if no) YorN
e R‘Va’:“-‘ R ”rm — = HVAC leakage to outside test at final? YorN
aul —_— loors: T uncondifioned space R | |50 HVAC duct leakage tests include GPS and time stamp verification? YorN
Mils - Slsbon-grade Moor R-__| | Lyas system loskags test calculsied design target: CFM @25 Pa
Walls: Above grade R- Fully insulated slab? Y/N (Circle one)|  |HVAC system leakage test measured results: CFM @25 Pa
Below, int. R- Doors: R R R Bullding Leakage Testing (R402.4.1.2]
Below, ext. R- Dwelling unit leakage test calculated design target: ACH@ 50Pa
U-Value of Windows, Skylights and Doors (R303.1.1.3) Dwelling unit leakage test, measured results: ACH @ 50 Pa
N \Whole Building Leakage test (R2 corridor only) design target: CFM/sf @ 50 Pa
A jhted U-value from Glazing Worksheet Ay U- -
verage area welg ~alue from Glazing Workshee verage b+ 'Whole Building Leakage test (R2 corridor only) measured: CFMIsf @ 50 Pa

Fuel Normalization (Tables R406.2) and Ei
System Type Number (1 to 5) (Select one)
Energy Credits selected (1to 7).

gy Credits (Table R406.3)

Do building leakage tests include GPS and time stamp verification? YorN
Whole House Ventilation System Measured Flow Rates (M1505.4 IRC-WA) Circle one

2018 WSEC Residential Energy Compliance Certificate (Effective February 1, 2021)

Fuel Normalization Credit + Total Energy Credits = Total Credits Are the system controls correctly labeled? YorN
The Whole House Ventilation (WHV) system operation and maintenance (O&M) YorN
Heating, Cooling and Ds Hot Water instructions were provided to the building owner?
Type (Manufacturer and Model Number) Efficiency Provided to: on (date)
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? YorN
(3) Supply or HRV WHV integral to the air handler. Describe system control sequence of
Onsite Energy Electric Power System ar to design
System design capacity KW
Rated annual generation KWhiyr s —— F—— CFM
Onsite Renewable Energy Electric Power System "
Enter information about renewable energy electric power systems installed (option 6). L
Onsite Renewable Energy Electric Power System
System type: System design capacity KW

Heating or De

Rated annual generation

KWhiyr

Specify the system type (e.g., wind or selar PV) and provide the system design capacity in kW. Also,
enter the rated annual generation in kWh per year. For solar electric systems, confirm the rated annual
generation and system capacity with the calculation submitted as part of the plan review using NREL's
pvWatts solar calculator available at https://pvwatts.nrel.gov/ or an approved alternate. For guidance
on determining the rated annual generation of wind systems, refer to Option 6.1 in Table R406.3.




Prescriptive Checklist for
2018 WSEC-R

* Chapter 51-11R WAC

e State Building Code Council Adoption and Amendment
of the 2018 International Energy Conservation Code,
Residential Provisions

New checklist and other tools and links available on
2018 WSEC-R web page: www.energycode.wsu.edu



http://www.energycode.wsu.edu/

1,500 to 5,000 sf homes (6.0 credits)

All Electric Heat Pump

Opt Description—Feb. 1, 2021
3.2 (a) | HSPF 9.5 centrally ducted heat pump
All ducts and furnace inside the
4.2 -
conditioned space
2.1 |3 ACH,,, Energy Star 0.3 cfm/sf
13 R-38 floors (R10 under slab) and
' U-0.28 windows and door average
5.5 | Heat pump water heater NEEA Tier IlI
H::t Fuel normalization heat pump credit

Total




Heat Pump & Gas DHW
1,500 to 5,000 sf homes (6.0 credits)

o

ENERGY STAR

A

Opt Description—Feb. 1, 2021 Pts
3.cq 11.0 HSPF centrally ducted 15
heat pump
4.2 All dl..lCItS and furnace inside 10
conditioned space
2.1 |3 ACH.,, Energy Star 0.3 cfm/sf | 0.5
U-0.25 windows, R38
1.4 | crawl/R10under slab, R21 with | 1.0
R4 Cl on exterior walls
5b | Gas water heater > 0.91 UEF 1.0
Heat | Fuel normalization heat pump 10
HP | credit '
Total | 6.0




Gas Heat + HPWH

1,500 to 5,000 sf homes (6.0 credits)

ie

Opt Description—Feb. 1, 2021 Pts
3.1a | 95% AFUE gas furnace 1.0
49 All dL.JC.tS and furnace inside 10
conditioned space
2.1 |3 ACH.,, Energy Star 0.3 cfm/sf 0.5
1.4 U-0.25 windows, R38 crawl/R10 under 10
"7 | slab, R21 with R4 Cl exterior walls '
Appliance Credit: Energy Star
7.1 |dishwasher, washer, refrigerator (if 0.5
provided) and vent-less dryer (CEF 5.2)
5b | Heat pump water heater NEEA Tier Il 2.0
Total | 6.0




DHP + Electric Heat
Multifamily - Low-Rise R2

Opt Description—Feb. 1, 2021 Pts

3.4 | DHP with electric resistance 2.0

1.2 | Triple pane window U=0.22 1.0

51 0.25 c¢fm50/sf unit sf (or 2 ACH.,) + 15
65% HRV/ERV — tested!!!

Total| 4.5




HSPF 10 VRF-HP
Multifamily - Low-Rise R2

Opt Description —Feb. 1, 2021 Pts
2 Fuel normalization — HP 1.0
3.6 | All HSPF 10 (ducted cassette) 3.0
0.25 cfm 50/sf unit sf (or 2 ACH,) + 65% HRV/ERV
2.2 1.5

— tested!!!
Total| 5.5




Overview - WA IRC and IMC
Ventilation Changes

Single Family:
* |IRC-WA has higher rates for "exhaust only"
* |IRC-WA allows use of 62.2 rates (more flexible)

R2 - Low-Rise Multifamily:

* IMC-WA does not allow 62.2 rates

* IMC-WA requires balanced systems

* IMC-WA does not allow "exhaust only"

* Most will have balanced HRV/ERV (PTAC/HP?)
 Compartmentalization (leakage to outside and other)




Building Science
Top 10 Best Practices to Avoid Mold

1. Vapor retarders limit moisture condensation
2. Warm surfaces limit moisture condensation

3. R4-6 Pipe and R8-10 HVAC duct insulation limits
moisture condensation

. Water Resistive Barriers (WRB) limit wind and rain

. “Build Tight & Ventilate Right” in modern homes —
Why?




Building Science
Top 10 Best Practices to Avoid Mold

(cont.)

Use a blower door to reduce envelope leakage
Locate ducts and HVAC within conditioned space

Use a duct blaster to reduce duct leakage

S O

Design, install, commission and O&M to ventilate
right

10. Use a systems approach for moisture management




HERs & PTCS HVAC Training

Technical Assistance and Testing Resources

Duct Testers

This 'Elliat of duct testers includes individuals who attended the one-day duct
testing training offered by the W5U Energy Program or completed the online training,

and meet the minimum requirements to test ducts for the WSEC.

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

Database of PTCS Technicians

PTCS Training

Home Energy Raters (HERS)

This list provides contact information for certified home energy raters. For more

details, contact us at energycode@energy.wsu.edu.




Duct Testing Equipment

e Duct tester

e Manometer

e Register blocks or “mask”

fan & rings



Duct Leakage to the Exterior

and

Yields duct leakage CFM to the exterior




RETROTEC, RED & TEC

* Now that you understand the testing approaches and
requirements for WSEC-R, it is important to learn how
to use the equipment and become proficient using it

* Spend 1-3 hours on these websites learning how to
use the equipment:

= https://retrotec.com/

= https://www.redcalc.com/

= https://energyconservatory.com/

retrogly

—L
RCD

Residential Energy Dynamics

=TEC

The Energy Conservatory


https://retrotec.com/
https://www.redcalc.com/
https://energyconservatory.com/
https://retrotec.com/

Resources for Standard & Testing

En(orgy Code WASHINGTON STATE UNIVERSITY
Support 2 o

Duct Leakage Affidavit (New Construction)

Pomn 8

House address or iot number

City. . L -

Cons. Fioor Area () Sowrce (circie one) Pa Estmatsd  Measured

[ Dwct tighmness 125309 B not requissd. The 1ot leakage test is Not required %or ucts and ar handiers locaned
snlrely within Be Sulding tharmal envelope Ducts Deated i ol $00063 S0 NSt Quallly for Bhis exceplion

A Handier in condtioned space? D yes (O no Ak Handier peecent durng test? [ yes [ no
Cirche Tost Method Leakage 1o Cuteide Tow! Lestage

Mavimum duct leakage

Duct Testing Calculator (New Construction)

House address or lot #:

Conditioned Floor Area:

Duct tester location:

Pressure tap location:

Ring (if applicable): Open O 10 2 O 3 0
At Rough-In or Post Construction

Calculated| Test'

Test Method Standard®
Target CFM;s

Air Handler Present

<
(Leakage to Exterior or Total Leakage) SN~ per OO O HGES

Air Handler not Present

<
(Leakage to Exterior or Total Leakage) =SICHIA, SpeiglC0 Siaf R

1. Test CFM,s must be equal to or less than the calculated target.

Air Leakage testing Calculator (Blower Door Test)

Post Constrection, total duct leabage: (foor ares » 04) = CFMBS Pa

Post Conatrection, akage to outdoors: Bocr area » 04) = CFMG25 Pa

Rowgh-n, 1otal duct leakage with air handier instaled: (Noor area x D4) « CFNG2S Po
Rowgh in, total duct lakage with air handier not instalied: (%oor area x 03) » Cru@as Pa
Test Result CFMQ25Pa

fing {citcie one o appliicabie Open 1 2 3

Duct Tester Location Pressurs Tap Location

1 cenily that these duct leakape rates are accurate and determened using standard duct testing protocol.

Company Name Techniion

Tethnion Signature

Date:

Phene Number

Duct Testing Affidavit

Conditioned Floor Area: Calculated Volume (cubic feet)
Ceiling Hieght (ft) 0
Standard Tested CFMsq Calculated Test
Result (ACHsg)
<5.0 ACHsp
[CFMsg X 60 + conditioned Volume)

Glossary

Rough-In: After installation of the complete air distribution system but before installation of
insulation and sheet rock. Allows for access to all duct seams and connections for re-evaluation of
seal integrity if standard is not met in intitial test.

Post Construction: At or near final inspection. The home must be complete enough to pressurize the
home to 25 pa.

Total Leakage: Aggregation of the entire systems duct leakage in a duct test.

Leakage to Exterior: Aggregation of all duct system leaks to the exterior of the CFA in a duct test.
Pascal (pa): Unit of pressure

CFA: Conditioned floor area in square feet

CFM,5: Cubic feet per minute of air leakage at 25 pascals of pressure

CFMs;: Cubic feet per minute of air leakage at 50 pascals of pressure

Conditioned Volume: Volume of conditioned space (CFA X ceiling hieght)

ACHsg: Air changes per hour at 50 pascals of pressure

Test Result Calculator




Wintertime vapor movement in walls

| = VAPOR
<& 4= DIFFUSION

VAPOR

4" DIFFuSsION

AIR MOVEMENT

VAPOR

M DIFFUSION

AIR MOVEMENT
(LEAKAGE)




Breezeway wall construction observation

o Units 302 & 303: Insulation and vapor barrier were missing
at the intersection of the exterior wall cavity and the interior
demising walls and closet walls (observed from breezeway)

BREEZEWAY

WINTER
CONDITION

Increased moisture accumulation area




Results of the Perfect Storm

Worse damage on inside face of OSB




Results of the Perfect Storm

Damage to gypsum sheathing & TJl decay
behind vinyl siding
| R

Between 2"d & 3" stories of 3-story apartmer
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Energy Code Support in Washington

Residential

WSU Energy Program
360-956-2042

energycode@energy.wsu.edu

Non-residential
Evergreen Technology

Consulting

360-539-5300

com.techsupport@waenergycodes.com

Spend an hour on our web page!

W5U Energy Program

Building Efficiency

2018 Washington State Energy Code

QOur energy code team provides support to those who use the residential sections
of the Waszhington State Energy Code (WSEC-R).

If your building permit is submitted om or after February 1, 2021, it must
meet requirements of @201 8 WSEC-R. You may also need to refer to the:

o |nternational Mechanical Code “WA Amendments & and [or the
International Residential Code — WA Amendments &

If your building permit is submitted before February 1, 2021, it must meet
requirements of @201 5 WSEC-R

For assistance and updates:

Email energycode@energy. wsu.edu

Call the WSEC Residential Code Hotline at 360-956-2042

- Join our distribution list at energycode@energy wsu edu to get
updates about tools and training opportunities

2018 WSEC-R Training Opportunities

Please review our webinars on residential energy code compliance and duct testing

before beginning work on your permit application documents.

Questions About Commercial Portions of the WSEC?

Contact Everagreen Technology Consulting & at 360-539-5300 or email

com.techsupport@WAenergycodes.com. £ If your project is a mixed use building,

please contact Evergreen prior to working on residential low-rize R2 units.

12018 WSEC-Commercial

Permit Application Documents
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2018 WSEC-R
Resources

Training Opportunities
Permit Application Documents

Tech Assistance & Testing
Rezources

Additional Resources

Relationship with SBCC

The WSEC-R team is not an
affiliate of, nor do we speak for,
the Washington State Building
Code Council (5BCC). Official
opinions of WSEC intent are
made only by the SECC in
response to official inquiries
submitted to SBCC by authorities
having jurisdiction (AH]). While
we try to stay aligned with SBCC,
the technical support we provide
iz advisory only and non-binding
on AHJ, builders, designers, and
building trades personnel who
build or remodel residential
structures. Please contact the
State Building Code Council Cio
discuss concerns about the new

code._
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Thank Youl!

Send questions and comments to:
Michael Lubliner
360-956-2042

energycode@energy.wsu.edu

Email us to join our update list!

Energy Program

WASHINGTON STATE UNIVERSITY
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