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e —
WSU Code Support Services

Technical support provided in Washington:

* Training (in person, webinars, video)
* Phone and email inquiry hotline support
* Energy code compliance tools

e Website with educational resources:
WSU Energy Code website



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

WSU Technical Assistance Services

e Delivered 80 WSEC-R 2015 trainings to 2,100 attendees
e Reply to over 2,000 hotline calls and emails annually
e Participate in SBCC Energy & Mechanical TAGs

Fern J&;.Be lingham A
o’ ) Neeth Cascades NP oo JLepublic
Fnday Ha:or.\, 9 Colwvilie
b oMt Varnon = Cranl
r Okanogan 304
‘ Oak Harbor Wy L
» Port Townsend @ Lake ¥}
SSDDF.- } Everett Roosewvell (“'3
ETS B, = L Cbulee Dam = NRA
- ympic
\ Ec:r.cr‘.'dy A *Chelan (’_:3 Spokans
\ ,.Soattlo (;-) Wetervilide - [ ]
Bremgfion o Coulee City
Biakg island ™ Wenatchee's '
vtk ¥ e Ephrata
Humpiulips 5 3 =
: ¢ Shelton® S acoma r J.loges Lake
ot = Ellensd ! o
Hoallame o (5) 'WOlympia N ez 5453
Monlesafo - Mt Rainser NP Vantage ~
South 859‘3 Centraliae Eatonville A Pulimane
’ { @ eChahals {~; Yisimhe G,
{1013 o A3
& Toppermsh s Righiang ‘UaytT)"
® .
—i - Prosser ¥ SPasco
o pﬁ-%m S{ Hedens NM by o Nalls Walla '
Shes (&8
North JdGoldendale "COLUMBIA RIVER

BC’HC‘:‘“(' '.‘a(y'\.j"

Vancouver. @)
® PlanelWare

WASHINGTON




Energy Code Support in WA State

Residential - Spend an hour on our web page!
* WSU Energy Program s ey Pt

* 360-956-2042

[ 2018 WSEC-R effective date delayed t
energycode@energy.wsu.eoy S

[ ) WWW. e n e rgV.WS u i} e d u/CO d e As part of Governor Inslee's proclamation to delay the implementation of the

Washington State Building Code, the implementation date for the Washington State

Building Efficiency

Energy Code-Residential has been delayed from July 1, 2020, to Movember 1,

* Mike Lubliner, Melinda Spencer,

Today's Proclamation by Governor Inslee is available @he'e.

2018 WSEC-R Training (update: March
Carolyn Roos AR

Due to the COVID-19 outbreak in the Puget Sound region, the professional meetings
where we planned to deliver WSEC training sessions in March have been cancelled or
re-scheduled by the host organizations at the direction of local public health

Non-residential L

We recorded the 2018 WSEC-R training presentation this week and will post it on

e in the next day or two. We will notify those on our email

PY Eve rg ree n Tec h n O I Ogy CO n S u Iti n g distribu.tiun \istwhe‘n the training is available.

‘ Email us at energycode@energy.wsu.edu to be added to this list. We appreciate your

understanding.

. 360'539'5300 2018 Washington State Energy Code

(update: Jan. 8, 2020)
e com.techsupport@waenergycodes.com oot expers ot st o e s e resdemal secions of

the Washington State Energy Code (WSEC-R). The 2018 code will go into effect July

* http://waenergycodes.com 12020, Al el st permited o o afer uy 12020, st et
; _
e [jsa Rosenow



mailto:energycode@energy.wsu.edu
http://www.energy.wsu.edu/code
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2018 WSEC-R: Past, Current and Future

45% energy savings
(or 55% of the energy consumption in 2006)
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® Target Compared to 2006 4 Target Compared to Prev. Cycle B Modeled Energy Use
2000 2000 2012 2015 2018 2021 2024 2027 2030
WA Target: §.75% Sovings/cycle over 2006 | 100%  91% = 83%  74% 65%  56%  48%  39% 30%
WA Target: 14% Savings over Previous Cycle | 100% @ 86% T4% | 64% | 55% | 47% | 41% | 35% | 30%
Modeled Energy Use (Compared to 2006) 100% 83%* 76%* 68% 55%
*Walues sourced from the 2012 Washington State Energy Code Legislative Report




Code Chapters

e Chapter 1 - Scope and Administration

e Chapter 2 - Definitions WASHINGTON STATE

ENERGY CODE - RESIDENTIAL

e Chapter 3 - General Requirements 2018 Eormon

e Chapter 4 - Residential Energy Efficiency
e Chapter 5 - Existing Buildings

CHAPTER 51-11C WAC

e Chapter 6 - Reference Standards —
e Appendix A - Default Heat Loss U-Factors

e Appendix RA/RB - R405 Optional Energy Measures

e Appendix C - Exterior Design Conditions



Chapter 4
Residential Energy Efficiency

e R401 - General

e R402 - Building Envelope

e R403 - Mechanical Systems

e R404 - Electrical Power & Lighting

e R405 - Simulated Performance Alternative
e R406 - Additional Energy Efficiency Credits
e R407 - Certified Passive House



e
R401- General

401.2 - Compliance Paths
* R402.1 - Prescriptive & R406
* R402.1.4 - UA Alternative & R406
* R405 - Simulated Performance Alternative & R406
* R406 - Energy Credits for SF and low-rise MF (raised #)
* R407 - Certified Passive House (new)

Note: Energy Rating Index (ERI/HERS Index) is not an
approved compliance path in Washington. However, ERI
may be used by energy raters for IRS $2,000/home
builder tax credits.



Prescriptive R-Value

TAEBLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT®

CLIMATE ZONE 3 AND MARINE 4

Fenestration U-Factor® 0.30 -
Skylight® U-Factor 0.50

Ceiling R-Value® 49 »
Wood Frame Wall®" R-Value 21 int E
Floor R-Value 30

Below-Grade®" Wall R-value 1013721 int + DTEB .
Slab%f R-Value & Depth 10, 2 ft E




e
Additional Energy Credits - Yikes

R406.1 Scope. This section establishes additional energy efficiency requirements for all new construction
covered by this code, including additions subject to Section R502 and change of occupancy or use
subject to Section RS03 unless specifically exempted in Section R406. Credit from both Sections R406.2
and R406.3 are required.




e
Additional Energy Credits (cont.)

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 Dwelling Unit: ................. ..3.0 credits
Dwelling units less than 1 ﬁDl} square feet in EDI[‘IEII[I{]I'IEI:I ﬂﬂnr area wn:h Iess than 300 square feet
fenestration area. Additions to existing building greater than 300 square feet of heated floor area bi
less than 1500 square feet.

2. Medium Dwelling Unit: s D00 CTDHRE
All dwelling units that are l'Iﬂl mclu ded in #1 #3 or #4

3. Large Dwelling Unit: eennanenas 1.0 CHEdils
Dwelling units exceemng EUDD square feet Df Gﬂndll:anE-d flmr area.

4. Dwelling units serving R-2 oCCUPANCIES:. ... s 4.0 Cledits

9. Additions less than or equal to 300 square feel:...........cccciiniiiiiiiiiiiiniiiiae. 1.9 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.




e
Dwelling or Sleeping Unit
Energy Credits

e Small (<1,500 sf)
— 1.5 credits in 2015 (3.0 starting Feb. 1, 2021)

e Medium (1,500 — 5,000 sf)
— 3.5 credits in 2015 (6.0 starting Feb. 1, 2021)

e Large (>5,000 sf)
— 4.5 credits in 2015 (7.0 starting Feb. 1, 2021)



Dwelling or Sleeping Unit
Energy Credits (cont.)

e Low-rise multifamily (all sizes)

— 1.5 credits in 2015 (4.5 starting Feb. 1, 2021)

e Additions less than 500 sf
— 0.5 credit in 2015 (1.5 starting Feb. 1, 2021)



e
R406.2 - Fuel Normalization - Yikes

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.




e
R406.2 - Fuel Normalization

TABLE R406.2
FUEL NORMALIZATION CREDITS

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

federal efficiency standards for the equipment
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)

or

Air to water heat pump units that are configured to
provide both heating and cooling and are rated in
accordance with AHRI 350/590

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




CREDIT{S)

(1) Envelope |- o

1. EFFICIENT BUILDING ENVELOPE OPTIONS

= Only one option from kems 1.1 through 1.7 may be selected in this category.
r e I t S Compliance with the conductive LA targets is demonstrated using Section R402.1.4, Total LA altemative, where
[1-iProposed UATanget UAJ] = the required 32UA reduction .

1.1 | Prescrptive compliance is based on Table R402.1.1 with the following 05 0.5

modifications:
‘Vertical fenestration U = 0.24

1.2 | Prescrptive compliance is based on Takble R402.1.1 with the following 1.0 1.0
muodifications:

‘Wertical fenestration U = 0,20

1.3 | Prescrptive compliance is based on Takble R402.1.1 with the following 0.5 M
muodifications:

‘fertical fenestration U = 0,28

Floor R-38

5lab on grade R-10 perimeter and under entire slab

Below grade slab R-10 penmeter and under entirz

slab or

Cnrﬁrépﬁliance based on Section R402.1.4: Reduce the Total conductive UA

1.4 | Prescriptive compliance is based on Table R402.1.1 with the following 1.0 1.0
muodifications:

Yertical fenestration U = 0.23

Wall R-21 plus R-4 ci

Floor R-38

Basemsnt wall R-21 int plus R-3 o

Sisb on grade R-10 perdmeter and under entire slsb

Belowi grade slab R-10 permeter and under entire slab

or

Compliznce based on Section R402.1.4: Reducs the Total conductive UA
by 19%

1.5 | Prescrptive compliance is based on Takble R402.1.1 with the following 20 1.5
muodifications:

Yertical fenestration U = 0.22

Ceiling and =ingle-rafier or joist-vaulied R-49 advanced
Wigod frarns wall B-21 int plus B-12 ci

Floor R-38

Basemsnt wall R-21 int plus R-12

5lab on grade R-10 perimeter and under entire slab
Below grade slab R-10 penmeter and under entirz

slab or
Complisnce based on Section R402.1.4: Reducs the Total conductive UA
%




e —
(1) Envelope Credits (cont.)

e

CREDITY{ 5)
OPTION DESCRIPTION
All Other | Group R-2
1.6 | Prescrptive compliance is based on Table R402.1.1 with the following 3.0 20
modifications:
‘fertical fenestration U = 0018
Ceiling and single-rafier or joist-vaulied R-60 sdvanced
Waod frarme wall R-21 int plus B-16 ci
Floor R-48
Basernant wall R-21 int plus R-18 ci
Slsb on grade R-20 penmeter and under entire slab
Belowr grade slab R-20 penmeter and under entire slab
or
Compliance based on Section R402.1.4: Reducs the Total conductive UA
by 407,
1.7 | Advanced framing and raised heal trussss or rafiers 0.5 0.5
Vertical Glazing U-D.25
R-48 Advanced (U-0.020) as listed in Section AT102.2.1, Gelings below 5
venied sific
and
R-48 vault=d ceilings with full height of uncompressad insulation extending
over the wall top plate at the eaves.

LR T LT R
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2) Air Leakage Control & Ventilation

System Effectiveness Credits

|
2. AIR LEAKAGE CONTROL AND EFFICIENT VENTILATION OPTIONS
Only one option from HKems 2.1 through 2.4 may be selected in this category.

2.1 | Compliance based on R402.4.1.2: 0.5 1.0

Reduce the tested air leakage to 3.0 air changes per hour maximum at 50
Pascals

or

For R-2 Occupancies, optional compliance based on Seclion R402.4 1 .2:
Reduce the tested air leakage to 0.3 cfmdfi* maimum at 50 Pascals

and

All whole house ventilation requirements as determined by Section
MA1507.3 of the Internationsl Residaniisl Code or Section 403.5 of the:
International Mechanical Code shall be met with a high efficiency fan(z)
{maimum 0.35 watis/cfm), not interlocked wath the furnace fan {if present).
Ventilation systems using a fumace including an ECM motor are allowed,
provided that they are controlled to operate at low speed in ventilation only
mode.

To qualify to claim this credit, the building permit drawings shall specify the
oplion being selected, the maximum tested building air leakage, and shall
show the qualifying ventilation system and its conirol seguence of
operation.

2.2 | Compliance based on Section R402.4.1.2: 1.0 1.5
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 Seclion R402.4.1.2:
Reduce the tested air leakage to 025 cfmift® maximum at 50 Pascals
and

All whele house ventilation requirements as determined by Section
M1507 .3 of the [nfermalionsl Residsnfial Code or Section 403.8 of the
infernsfional Mechanical Code shall be met with a heat recovery ventilation
gystem with minimum sensible heat recovery efficiency of 0.65.

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




e
(2) Air Leakage Control &

Ventilation Credits (cont.)

2.3 | Compliance based on Section R402.4.1.2; 1.5 2.0
Reduce the tested air leakage to 1.5 air chanmges per hour maximum at 50
Pazcals
or .
1 For R-2 Occupancies, optional compliance based on Seclion R402.4.1.2: 0
Reduce the tested air leakage to 0.25 cfmift’ maximum at 50 Pascals :
and

Al whole house venfilation requirements as determined by Section
M1507.3 of the nfernalionsl Residential Code or Section 403.8 of the
infernational Mechanical Code shall be met with a heat recovery venfilation
system with minimum sensible heat recovery efficiency of 0.75.

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

2.4 | Compliance based cn Section 402 4.1 2 2.0 25

Reduce the tested air leakage to 0.6 air changes per hour maximum at 50
Pascals

ar

For R-2 Occupancies, optional compliance based on Seclion R402.4.1.2:
Reduce the tested air leakage to 0,15 cfmft’ maximum at 50 Pascals

and

All whole house venfilation requirements as determined by Section
M1507 .3 of the Infermalionsl Residenfial Code or Section 403.8 of the
infernational Mechanical Code shall be met with a heat recovery venlfilation
system with minimum sensible heat recovery efficiency of 0.80. Duct
installation shall comply with Section R403.3.7]

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




e
(3) HVAC Credits

3. HIGH EII:FICIEHE‘I' HVAC EQUIPMENT OPTIONS
Cnly one option from Hems 3.1 through 2.6 may be selected in this category.

3.1* | Energy Star rated (U5, North) Gas or propane fumace with minimum 1.0 1.0
AFUE of 95%

or

.:?Efgy Star rated (LS. Morth) Gas or propane baoiler with minimum AFUE
O0%.

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

3.2* | Air-source cenfrally ducted heat pump with minimum HSPF of 9.5. 1.0 MA

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

3.3 | Closed-loop ground source heat pumip; with a minimum COP of 3.3 1.5 1.0
or

Cpen loop water source heat pump with a maximum pumging 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 tvpe and the
minimum eguipment efficiency.

3.4 | Ductless mini-split heat pump system, zonal control: In homes where the 1.5 20
primary =pace heating system is zonal elecinic heating, a ductless mini-split
heat pump system with a minimum HSPF of 10.0 shall be installed and
provide heating to the largest zone of the housing umnit.

To gualify to claim this credit, the building permit drawings shall specify the
oplion being selected and shall specify the heating equipment tvpe and the
minimum eguipment efficiency.




(3) HVAC Credits (cont.)

3.5% | Air-source, centrally ducted heat pump wath minimum HSPF of 11.0. 1.5 M/A

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

oplion being selected and shall specify the heating eguipment tvpe and the
minimum eguipment efficiency.

3.6 | Ductless =split system heat pumps with no electnc resistance heating in the 2.0 3.0
primary living areas. A ductless heat pump system with a minimum HSPF
of 10 shall be sized and installed to provide heat to entire dwelling unit at
the design outdoor air temperature.

To gualify 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).

7 a. An alternative heating source sized at a maxdmum of 0.5 Watisft* (equivalent) of heated floor area or 500 VWatts,
whichever is bigger, may be installed in the dwelling unit. .




(4) HVAC Distribution Credits

_ |

4, HIGH EFFICIENCY HVAC DISTRIBUTION SYSTEM OPTIONS

4.1 | Al supply and return ducts located in an unconditioned attic shall be 0.5 0.5
deeply buried in ceiling insulation in accordance with Section F403.3.7.

For mechanical equipment located outside the conditioned space, a
maximum of 10 linear feet of return duct and 5 linear feet of supply duct
connections to the eguipment may be oufside the deeply buried insulation.
All metallic ducts located ouiside the conditioned space must have both
transverse and longitudinal joints sealed with mastic. If flex ducts are used,
they cannot contain splices.

Duct leakage shall be imited to 3 cfm per 100 square feet of conditioned

floor area. :

Air handler(s) shall be located within the conditioned space. i

o .
( 4.2) HVAC equipment and associated duct system(s) installation shall comply 1.0 A

with the requirements of Section R403.3.7. :

Locating system components in condifioned cravd spaces is not permitted '

under this oplion.

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

Direct combustion heating eqguipment with AFUE less than 80% is not
permitted under this option.

To qualify to claim this credit, the building permit drawings shall specify the
oplion being selected and shall specify the heating equipment type and
shall show the lecation of the heating and cooling equipment and all the
ductwork.




(5) DHW Credits

1
5. EFFICIENT WATER HEATING OPTIONS

Only one option from Kems 5.2 through 5.6 may be selected in this category. ltem 5.1 may be combined wiath any
option. .

_ 1 |

2.1 | Adrain water heat recovery unitiz) shall be installed, which captures waste 0.5 0.5
water heat from all and only the showers, and has a minimum efficiency of
40% if installed for equal flow or 3 minimum efficiency of 54% if installed

for unequal flow. Such units shall be rated in accordance with C54 B55.1
or [APMO 1GC 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 unitz and
the plumbing layout nesded to install . Labels or other documentation
shall be provided that demonstrates that the unit complies with the
standard.

2.2 | Water heafing system shall include one of the following: 0.5 0.5

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.




e
DHW Credits (cont.

UFTIUMN D SURIF TI0M
Al Other Group R-2
5.3 | Water heating system shall include one of the following: 1.0 1.0
Energy Star rated gas or propane water heater with a minimum UEF of
091
or

Solar water heafing supplementing a minimum standard water heater.
Solar water heating will provide a rated minimum savings of &5 therms| or
2000 EWVh based on the Solar Rating and Certification Corporaticn (SRCC)
Annual Performance of 0G-300 Certified Solar Water Heating Systems

or

Water heater heated by ground source heat pump meeting the
requirements of Option 3.3.

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.

5.4 | Water heating system shall include one of the following: 15 20

] Eleciric heat pump water heater meeting the standards for Tier | of NEEA's
advanced water heating specification

or

For R-2 Cocupancy, electric heat pump water heater(s), mesting the
standards for Tier | of NEEA's advanced water heating specification, zhall
supply domestic hot water to all units. If one water heater iz =erving more
than one dwelling unit, all kot 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
opticn being selected and shall specify the water heater equipment fype
and the minimum equipment efficiency.

5.5 | Water heating system shall include one of the following: 2.0 25

Elecfric heat pump water heater meeting the standards for Tier |l of
MEEA's advanced water healing specification

or

For R-2 Occupancy, electric heat pump water heater(z), 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 iz =erving 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 thiz credit, the building permif drawings shall specify the
optien being selected and shall specify the water heater equipment tvpe
and fhe minimwm equipment efficiency.
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DHW Credits (cont.)

CREDIT{S)
OPTION DESCRIPTION
All Other Group R-2
2.6 | Water heating system shall include one of the following: 2.5 3.0

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
MEEA standard Advancsed Water Heating Specificafion with the UEF noted
above

or

For R-2 Occupancy, electric heat pump water heater(s), mesting the
standards for Tier Il of NEEA's advanced water heating specification and
utilizing a split system configuration with the air-to-refrigerant heat
exchanger located outdoors, shall supply domestic hot water to all units. If
one water heater is serving more than one dwelling unit, all hot water
supply and recirculation piping shall be insulated with R-3 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 fype
and the minimum eguipment efficiency.
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(6) Renewable Electric Energy Credits

S
6. RENEWAELE ELECTRIC ENERGY OPTION

G.1

For each 1200 EWh of electrical generation per housing unit provided
annually by on-site wind or solar equipment a 1.0 credit shall be allowed,
up to 3 credits. Generation shall be calculated as follows:

For =olar electric systems, the design shall be demonstrated to meet this

reguirement using the Mational Renewable Enengy Laboratory calculator
PVAWATTz or approved altemate by the code official.

Documentation noting solar access shall be included on the plans.

For wind generation projecis designs shall document annual power
generation based on the following factors:

The wind furbine power curve, average annual wind speed at the site;
frequiency disfribution of the wind speed at the site and height of the tower.

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 documeniation of solar and wind access, and
include a calculation of the minimum annual energy power production.

1.0

1.0




(7) Appliance Credits

l
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:

Dishwrasher — Energy Star rated
Refnigerator (if provided) — Energy Star rated
Washing machine — Energy Star rated

Dryer — Energy Star rated, ventless dryer with a minimum CEF rating of
2.2

To gualify to claim this credit, the building permit drawings shall specify the
oplion being selected and shall show the appliance type and provide
documentation of Energy Star compliance. At the time of inspection, all
apphliances shall be installed and connecied to ufilities. Dryer ducts and

exterior dryer vent caps are not permitted to be installed in the dwelling
wnit.




All Electric Heat Pump
1,500 to 5,000 sf homes (6.0 credits)

T Opt Description — Nov. 1, 2020 Pts
= 3.2 (a) | HSPF 9.5 centrally ducted heat pump 1.0

All ducts and furnace inside the

4.2 conditioned space 1.0

2.1 |3 ACH.,, Energy Star 0.3 cfm/sf 0.5

13 R-38 floors (R10 under slab) and 0.5
U-0.28 windows and door average

5.5 | Heat pump water heater NEEA Tier Il 2.0

H:Ia)t Fuel equalization heat pump credit 1.0

Total| 6.0



http://web01.energy.wsu.edu/Buildings/Quadrant%20Homes%20%20NW%20Landing/Quadrant%20Site%20Visit%20101101%20-%2002.jpg
https://cdn11.bigcommerce.com/s-6fhljp0i/images/stencil/500x659/products/8843/9922/67544318__56545.1428395574.jpg?c=2

Heat Pump & Gas DHW

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

&

— :

—_

////
/

=

——

ENERGY STAR

TTTTTTT

Opt Description — Nov. 1, 2020 Pts
354 11.0 HSPF centrally ducted 15
heat pump
4.2 All dL.IC.tS and furnace inside 1.0
conditioned space
2.1 |3 ACH.,, Energy Star 0.3 cfm/sf | 0.5
U-0.25 windows, R38
1.4 |crawl/R10 under slab, R21 with | 1.0
R4 Cl on exterior walls
5b | Gas water heater 2 0.91 UEF 1.0
Heat | Fuel equalization heat pump 1.0
HP | credit '
Total | 6.0



http://web01.energy.wsu.edu/Buildings/Quadrant%20Homes%20%20NW%20Landing/Quadrant%20Site%20Visit%20101101%20-%2002.jpg
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiA_cOz083MAhUB-GMKHdOdBzQQjRwIBw&url=http://20yearwaterheaterreplacement.homewaterheaterrepair.com/15-year-residential-water-heater-warranty/water-heater-leak-fix-stanley-wi/ao-smith-water-heater-repair-rochester-ny-wo&psig=AFQjCNHgUZZ_1PXU2s5U1o9REeFSQ2FTIQ&ust=1462905906852344
https://cdn11.bigcommerce.com/s-6fhljp0i/images/stencil/500x659/products/8843/9922/67544318__56545.1428395574.jpg?c=2

Gas Heat + HPWH
1,500 to 5,000 sf homes (6.0 credits)

Description — Nov. 1, 2020 Pts
95% AFUE gas furnace 1.0
All ducts and furnace inside
.. 1.0
conditioned space
3 ACH.,, Energy Star 0.3 cfm/sf 0.5
U-0.25 windows, R38 craw!/R10 under 1.0
slab, R21 with R4 Cl exterior walls '
Appliance Credit: Energy Star
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



http://web01.energy.wsu.edu/Buildings/Quadrant%20Homes%20%20NW%20Landing/Quadrant%20Site%20Visit%20101101%20-%2002.jpg
https://cdn11.bigcommerce.com/s-6fhljp0i/images/stencil/500x659/products/8843/9922/67544318__56545.1428395574.jpg?c=2

DHP + Electric Heat
Multifamily - Low-rise R2

Opt Description — Nov. 1, 2020 Pts
3.4 | DHP with electric resistance 2.0
1.2 | Triple pane window U=0.22 1.0

0.25 cfm50/sf unit sf (or 2 ACH.,)

ol + 65% HRV/ERV — tested!!!

1.5

Total | 4.5




S
HSPF 10 VRF-HP

Multifamily - low-rise R2

Opt Description — Nov. 1, 2020 Pts
2 Fuel equalization — 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




R402.1.4 Total UA Alternative

* Total UA Alternative is typically used when prescriptive
path assembly is not a viable option.

e Default U-factors - typical assemblies are in Appendix A.

e Unlike the prescriptive path, which allows unlimited
fenestration (e.g., windows), the UA Alternative and the

simulated performance path use 15% in the target
home.



UA Alternative Example
Building Envelope Trade-Off

| [ | | =] | L] | Lf | r L% [l | o M |
10
11 Conditioned Floor Area
12
13
=
15 Component Performance, R cccupancies Code Target Values Proposed Design
16 Area UA Area UA
17 Doors U =0.300 0 ] 0 0
18 Overhead Glazing U = 0.500 0 0 0 0
19 Vertical Glazing U = 0.300 345 104 397 129
20 Flat'Vaulted Ceilings U = 0.026 1,628 42 1,628 43
21 Wall (above grade) U = 0.056 1,815 102 1,763 106
22 Floors U = 0.029 0 0 0 0
23 Slab on Grade F = 0.540 222 120 222 120
24 Below Grade Wall U = 0.042 0 0 0 0
25 Below Grade Slab F = 0.570 0 0 0 0
26
27 Target UA Total ' Froposed UA Total
’s Target Credits from Table 4062| 35 FIoposed ?:Ef ;5;3 20
29
M 4 » M| Copyright 2013 Instructions | Group R " Table 406.2 - Vertical Glazing Overhead Glazing .~ Doors Flat-Vaulted Ceilings Walls(ah




R405 -
Simulated Performance Alternative

R405.1 Scope. This section establishes criteria for compliance using simulated energy performance
analysis. Such analysis shall include heating, cooling, mechanical ventilation and service water heating

energy only.

* 15% target home also used for standard reference
home, just like UA tradeoff compliance. This makes it
harder to comply when building over 15%.

 WSU is not aware of software that currently meets the
requirements of Table 405.5.2(1).

* We may see this for Energy Raters working with
builders who desire IRS tax credits in 2020.



R401.3 Certificate

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

e Post on a wall in the space where the furnace is
located, utility room or an approved location inside

e The certificate shall list the R-values of insulation:
ceiling/roof, walls, foundation (slab, below-grade wall,
and/or floor), and ducts outside conditioned spaces

e U-factors for fenestration (see glazing worksheet)



e
R401.3 Certificate (cont.)

e Types and efficiencies:
— HVAC
— DHW service water heating
— Appliances
— Renewables

e Test results & documentation:
— Ductwork air leakage by certified tester (per RS-33)
— Envelope air leakage
— Ventilation flow rate testing & commissioning



e
R401.3 Certificate - New (cont.)

Code official may
require that test
documentation
include an
electronic record
of the time, date
and location of
the test, using a
date-stamped
smart phone
photo or air
leakage testing
software.

Property Address:
Builder/Registered Design Professional Name:
Builder/Reg. Design Pro. Signature:

Conditioned Floor Area:

ft* (per building permit)
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Signature: Date:
R-Values (R303.1.1)
Ceiling: Vaulted R-______ Floors: Over unconditioned space R-_____
Attic R-_____ Slab on grade floor R-_____
Walls: Abovegrade R-____ Doors: R-
Below, int. R-_____ R-
Below, ext. R- R-
U-Factors and SHGC (R301.1.3)
NFRC rating or default rating (WSEC Appendix A) Windows U-______ Skylights U-_____
Table 406.2
Option(s) Total Credits
Heating, Cooling, and Domestic Hot Water
System Type Efficiency
Heating
Cooling
DHW
Appliances Energy Star
Dish Washer YorN
Refrigerator YorN
Washer YorN
Dryer YorN
Gas Furnace YorN
repce bl

System type

Onsite Renewable Energy Electric Power System

Rated annual generation

Kwh
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Property Address:

Builder/Registered Design Professional Name:

Builder/Reg. Design Pro. Signature:

Conditioned Floor Area: ft* (per building permit)
Date:

HVAC System “duct” Leakage Testing (R403.3.3)

Signature:

All ductwork & Air Handler in conditioned space: Y or N (circle one)

All ductwork & Air Handler outside conditioned space insulated to
minimum R8? Y or N (circle one)

Air Handler Present at duct leakage test? Y or N (circle one)

HVAC System Leakage Test Calculated Design Target cfm @ 25PA

cfm @ 25PA

HVAC System Leakage Test Measured Results:
Do HVAC Leakage Tests include GPS & Time Stamp Verification? Y or N (circle)

Building Leakage Testing (R402.4.1.2)

Building Leakage Test Calculated Design Target: cfm @ SOPA
cfm @ SOPA

Do Building Leakage Tests include GPS & Time Stamp Verification? Y or N (circle)

Building Leakage Test Measured

Whole House Ventilation System Measured Flow Rates (M1505.4 IRC-WA)

The Whole House Ventilation (WHV) system operation and maintenance (O&M)
instructions were provided to the building owner? Y or N (circle one)

Provided to on (date)

Are the system controls correctly labelled? Y or N (circle one)

WHV System Type: (circle one)

(1) Whole House Exhaust Fan Operating Continuous

(2) Whole House Exhaust Fan Operating Intermittently
Specify run-time: hours/day

(3) Balance Heat Recovery Ventilator Operating Continuous

(4) Balance Heat Recovery Ventilator Operating Intermittently
Specify run-time hours/day

(5) Supply or HRV WHYV integral to the air handler. Describe system control

sequence of operations

WHYV Calculated Design Minimum Flow Rate: cfm
WHYV Measured Minimum Flow Rate: cfm
WHV Measured High Speed Flow Rate: cfm

Do Measured Flow Rate Test Results include GPS & Time Stamp Verification?
Y or N (circle one)




R401.3 Certificate
new HVAC tests)

q

HVAC System “duct” Leakage Testing (7403.3.3)

All ductwork & Air Handler in conditioned space: ¥ or N (circle ong)

All ductwork & Air Handler outside conditioned space insulated to
minimum RE? ¥ or N (circle one)

Air Handler Present at duct leakage test? ¥ or N ([circle ong)

HVALC System Leakage Test Calculated Design Target: cfm @ 25PA
HVAC System Leakage Test Measured Besylts: cfm @ 25PA

- - Y - ? \
@ Leakage Tests include GPS & Time Stamp Verification? Y or N w

Building Leakage Testing (R4024.1.2)

Building Leakage Test Calculated Design Target: cfm @ S0PA
Building Leakage T : cfm @ S0PA

— |
Do Building Leakage Tests include GPS & Time Stamp Verification? ¥ or N (circle]
/

Whole House Ventilation System Measured Flow Rates [M1505.4 IRC-WA)

The Whole House Ventilation (WHV) system operation and maintenance (O&M)
instructions were provided to the building owner? ¥ or N (circle one)
Provided to: on (date)

Are the system controls correctly labelled? ¥ or N (circle one)

WHV System Type: [circle one)

(1} Whole House Exhaust Fan Operating Continuous

(2] Whole House Exhaust Fan Operating Intermittently
Specify run-time: hours/day

(3) Balance Heat Recovery Ventilator Operating Continuous

(4) Balance Heat Recovery Ventilator Operating Intermittently
Specify run-time: hours/day

(3) Supply or HRV WHY integral to the air handler. Describe system control
sequence of operations:

WHY Calculated Design Minimum Flow Rate: cfm
WHY Measured Minimurm Flow Rate: cfm
WHY Measured High Speed Flow Bate: cfm

Do Measured Flow Rate Test Results include GPS & Time Stamp Veritication
w[cin:le ane)

>

D




e
Testing Affidavits & Resources

Energy Code WASHINGTON STATE UNIVERSITY

DX TEMSON RN

U PPl £

Duct Leakage Affidavit (New Construction)

Pemn 8

House address or iot number

City p
Cond. Fioor Area (1) Sowrre (cirgie one) Pas Estmanad Measured
-

L] Dwct tightness 125309 © Not requissd. The 104 ieakage test 1o not required for ducts and ar handiers located

snlrely wihin Be Sulding tharmal envelope Ducts Deated i Cawl S000e3 S0 Hct quallly for Bis exceplion
A Handier in condtioned space? (D yes (O no Ak Harder peegent dueng test? [] yes [ no
Circle Test Method Leabage 1o Cutside Towl Leakage

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 [ 3 O
At Rough-In or Post Construction

Calculated| Test

Test Method Standard®
Target CFM3s

Air Handler Present < 4 CFM 35 per 100 sf of CFA

{Leakage to Exterior or Total Leakage)

Air Handler not Present

<
(Leakage to Exterior or Total Leakage) &3 TR p(rar DS a7 R

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

Air Leakage testing Calculator (Blower Door Test)

Post Constrection, tolal duct leabage: (foor area » 04) = CFMBS Pa

Post Constrection, kakage 8o outdocrs: Nocr area » 04) = CFMG25Pa

Rowgh-n, 1otal duct leakage with air handier instaled: {Noor area x D4) « CFNGXS Po
Rowgh n, total dect lakage with air handler not instalied: focr area x 03) » Cru@is Pa
Test Result CFMQ257a

fung {crcie one f applicable Open 1 3 3

Duct Tester Location Pressurs Tap Location

1 cenify that these duct leaknpe rates are sccurate and determined using standard duct testing protocol

Company Name Technicier

Tethnion Signature

Date:

Pheoe Number. _

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

Duct Testing Affidavit
(new & existing)

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

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

Test Result Calculator



e
Why Do We Seal Ducts?

Health and safety
 Comfort
* Energy savings

* Building durability




Duct Testing Standards

* Total leakage <4 cfm per 100 sf of conditioned floor
area @ 25 Pa for a complete system at rough-in

* Total leakage < 3 cfm per 100 sf of conditioned floor
area @ 25 Pa if air handler has not been installed

 Total leakage test: < 4 cfm per 100 sf of conditioned
floor area @ 25 Pa at post construction

e |Leakage to exterior test: <4 cfm per 100 sf of
conditioned floor area @ 25 Pa - duct tester & blower
door used together to eliminate leakage of ducts
“inside” at post construction



e
Duct Sealants

All joints, seams and connections shall
be fastened and sealed
 See IMC 603.9 or IRC M1601.3 for details

* Closure systems must be installed
according to the manufacturer’s listing

* Unlisted duct tape is not permitted as a
sealant on any metal ducts




e
Duct Sealants

All joints, seams and connections shall
be fastened and sealed
 See IMC 603.9 or IRC M1601.3 for details

* Closure systems must be installed
according to the manufacturer’s listing

* Unlisted duct tape is not permitted as a
sealant on any metal ducts




Necessary Equipment

* Duct tester
* Manometer

* Register blocks or “mask”

T LAt TI
g!g:: gk
- .:3"' . . o

£ il

fan & rings



Duct Testing (R403.3.3)

e Duct testing not required when ducts & ‘—
air handlers are located entirely within

the building’s thermal envelope

e A maximum of 10 linear feet of return
ducts and 5 linear feet of supply ducts
may be located outside

e Buried ducts shall be tested to 3% of
conditioned floor area (new for 2018)




e
R403.3.6 “Buried” Ducts

R403.3.6 Ducts buried within celling insulation. Where supply and return air ducts are partially or
completely buried in ceiling insulation, such ducts shall comply with all of the following:

1. The supply and return ducts shall have an insulation R-value not less than R-8.

2. At all points along each duct, the sum of the ceiling insulation R-value against and above the top
of the duct, and against and below the bottom of the duct, shall be not less than R-19, excluding
the R-value of the duct insulation.

Exception: Sections of the supply duct that are less than 3 feet (914 mm) from the supply
outlet shall not be required to comply with these requirements.

R403.3.6.1 Effective R-value of deeply buried ducts. Where using a simulated energy performance
analysis, sections of ducts that are: installed in accordance with Section R403.3.6; located directly on,
or within 3.9 inches (140 mm) of the ceiling; surrounded with blown-in attic insulation having an R-
value of R-30 or greater and located such that the top of the duct is not less than 3.5 inches (89 mm)
below the top of the insulation, shall be considered as having an effective duct insulation R-value of
R-23.

Design Options for Locating Ducts
within Conditioned Space

https://basc.pnnl.gov/sites/default/files/prese
ntations/Training%20Presentation.pdf

Bill Zoeller, RA
‘Staven Winter Associates



https://basc.pnnl.gov/sites/default/files/presentations/Training%20Presentation.pdf

e —
HVAC in the Conditioned Space

“Change’

* Moves HVAC into conditioned space & NOT crawlspace,
garage or attic

e By far the most cost-effective measure and largely
avoided until 2020

* Requires design planning between builder, HVAC sub and
floor plan designer

e Don’t drive an expensive box “on flat tires.” Just do it!



R403.3.7 Locating Ducts In
Conditioned Space

R403.3.7 Ducts located In conditioned space. For ducts to be considered as inside a conditioned
space, such ducts shall comply with either of the following:

1. All duct systems shall be located completely within the continuous air barrier and within the
building thermal envelope.

2. All heating, cooling and ventilation system components shall be installed inside the conditioned
space including, but not limited to, forced air ducts, hydronic piping, hydronic floor heating loops,
convectors and radiators. Combustion equipment shall be direct vent or sealed combustion.

3. For forced air ducts, a maximum of 10 linear feet of return ducts and 5 linear feet of supply ducts
is permitted to be located outside the conditioned space, provided they are insulated to a
minimum of R-8.

J.1. Metallic ducts located outside the conditioned space must have both transverse and
longitudinal joints sealed with mastic.

3.2.If flex ducts are used, they cannot contain splices. Flex duct connections must be made with
nylon straps and installed using a plastic strapping tensioning tool.
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Why HVAC in the Conditioned Space

HVAC in conditioned space,
NOT crawlspace, garage or attic

* Fewer, smaller “right-sized” ducts & S/R registers
* |nstall conducive to good installation & QA
* Fewer comfort issues from cold air blasts

 Download and review article from Energy Program
web page

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 TR ACEEE Ducts Inside

"Hot Topic" Archives



How to Move Ducts Inside -
Just do it, or spend more $

Figure 6. Quadrant Homes — 2nd Floor Mechanical Room, Code (Left),
Energy Star/Tax Credit (Right)

igure 1. Habitat for Humanity, Moses Lake - Duct Chase Pre- and Post-Drywall




HVAC Inside Ideas -
Habitat for Humanity

~ Figure 1. Habitat for Humanity, Moses Lake - Duct Chase Pre- and Post-Drywall




.
HVAC Inside Ideas - Quadrant

Figure 6. Quadrant Homes — 2nd Floor Mechanical Room, Code (Left),
Energy Star/Tax Credit (Right)

o AING Rl
&

Source: Quadrant Homes
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HVAC Inside Ideas

New Tradition Homes

F1 gure 3. New radltlon Homes — Ducts Between Floors, Pre- and Post-Drywall




Air Barriers and Energy Code R402.4

What does the Energy Code require?

* Prescriptive air sealing

e Testing of the air barrier

* Maximum leakage targets

o 2015 WSEC maximum =5 ACH.,
New/Additions

o 2018 may need 0.5 credit for 3 ACH:,

o 2018 may want 2.0 ACH., w/HRV or
ERV 2020 for 1.5 - 2.0 credits




Table R402.4.1.1
Air Barrier and Thermal Barrier

v’ Building envelope must
have continuous air barrier

v’ Breaks or joints are sealed

v’ Air-permeable insulation is
not an air barrier




e
QA Tools for New Construction

Maximum Leakage = 5 ACH.,

Tecehnology Fact Sheet

Buildings for

the 2ist Ceniury

EBuibdings that are more

enengy-eilicient, comboriable,

and aftordable... hai's the

goal of DOE's Difice of Bsilding

Technology, State and

Commenity Programs (BTS).

To accelerale the development

and wide applicaison of energy

efliciency measures, BTS:

* Londecis B0 on iechnolo-
gies and concepis for enengy
elliciency, working closely
with the bailding indestry
and with massiaciurers of
materias, equipment. and
appliances

* Promobes energy'money
WV opportunities o both
Builders and buyers of homes
and commercial buildings

* Works with Stabe and bocal
regulaiory groups o improve
Building codes. appliance
standards, and geidelines for
elicient energy use

* Provides support and granis
10 States and commEnaties
for deploymeni of energy-
elficient iechnologses and
praciices

AIR SEALING
Seal air leaks and save energy!

WHAT IS AIE LEAKAGE?

‘Ventiation ks fresh air that enters a house in a
controlled manner to exhaust sxcess moisture
dors and stuffiness. Air leakage.

n, i5 natside air that emtars a house
through cracks and openings. It
5 umwise 1o rely on air leakage for ventilation
Dwring cold or windy weather, too much air

moldy, du
s not healthy.

The recommended sirabegy in both new and old
homes ks to reduce ar laakage as much as pos-
sible and fo provide controlled wentilation as
neaded. Far simpda house designs, effective spot
wentilation, zuch as kitchen and bath fans that
exhanst 0 the outside, may be adequate. For
mplex houses or ones in colder

whols houss ventilation systems may
be appropriats. Such systems may incorporais
heat racowery, mosture control, or ar filering

)

Kitchen and & ENis Erovide spot ventibtion

WHAT ARE THE BENEFITS OF AIR
SEALING?

Air infiliration can account for 30 per
more of 2 home's heating and cooling ¢
and corribute to problems. with moisturs

or

noise, dust, and the entry of pollutans, insects,
and rodents. Reducing infiliration can signifi-
cantly cut annual heating and cooling coste
improve building durability, and create a
heaithier indnor environmant. The
ing and cooling equipmant can also be de-
creasad, which saves additional dollars. Reduc-
ing air leakage in new homes, as required by
the 1925 Model Energy Code [ses page 4),
typically costs less than 5200 for the ave
home and doas not require specialized labar

Aanual Enengy Costs for 1300 sg. H. house

nitramonre  Savngs

High®  Low"*

WHAT IS AN
AlR BAREIER?
The ceilings
and floor/foun:

space from the outside or uncon-
ditioned space form the air barrier and the
inculation barner for a house. Thess twa
barriers diffar by the rals used

Far most homes, the shest goods that form the
i [ = drywal
cheathing, and decking )
ar leakage. It i crit
saams between thess shest goods with durable
caulks, gaskets, and foam sealants to create
canfinues air barrier. The insulabon bar
usaally made wp of standard nsula
alls, such as batt or loose fill products, that do
not seal aganst air lsakage

HE Y. STATE AND COHMURITY

ENEWRBLE ENERDG




WSU Video Resource
“Built Tight, Ventilate Right”
Duct Sealing for Comfort, Energy and Air Quality

http://www.energy.wsu.edu/videos/duct-sealing/
Sealing HVAC system ducts is a cost-effective energy efficiency
action that also improves indoor air quality. Building professionals
and homeowners will learn how ducts move air, where common
leaks are, and how to fix leaks.

. J = . L 3
@i (Duct Sealing for Comfort, Energy and Indoor Air Quality
| [ romest " i



http://www.energy.wsu.edu/videos/duct-sealing/

e
WSU Video Resource “Build Tight”

Air Leakage in Homes: The Invisible Thief

http://www.energy.wsu.edu/videos/air-leakage-in-homes part-01/

(presented in 7 chapters)

Air Sealing for New Homes

GARY NORDEEN
WSU Extension Energy Program



http://www.energy.wsu.edu/videos/air-leakage-in-homes_part-01/
http://vimeo.com/20529140
http://vimeo.com/20529140

WSU Video Resource “Ventilate Right”

Fresh Air for a Healthier Home

The consumer's guide to ventilation systems
Part 1: Why Ventilate?

Imﬁ?es’h Alr for a Healt?hler Home

&

The consumer’s guldle to ve*'rph)tlIatm‘_,_‘systems»x

4

w—

p A




R402.4.2.1 Gas Fireplace Efficiency
50% FE for Heaters (new)

R402.4.2.1 Gas fireplace efficiency. All gas fireplace heaters rated to ANSI Z21.88 shall be listed
and labeled with a fireplace efficiency (FE) rating of 50 percent or greater in accordance with CSA
P.4.1. Vented gas fireplaces (decorative appliances) certified to ANSI Z21.50 shall be listed and
labeled, including their FE ratings, in accordance with CSA P.4.1.




R403.7.1 Electric Resistance Zone
Heated Units - since 2015

All detached one- and two-family
dwellings and multiple single-family =
dwellings (townhouses) up to three ——
stories in height above grade plane
using electric zonal heating as the
primary heat source shall install an
inverter-driven ductless mini-split e
heat pump in the largest zone in the “# @@
dwelling.*

* Does not apply to R-2 construction

1.5 - 2.0 credits allowed from options package 3.6 for single family
and multifamily, respectively (increase credits from 2015)


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN7r556g48gCFdBMiAodo1EFXg&url=https://www.bpa.gov/EE/Technology/EE-emerging-technologies/Projects-Reports-Archives/Pages/Ductless-Mini-Split-Heat-Pumps.aspx&psig=AFQjCNF_ZqFRA2by2GoCRQFQZky-Tc6VrQ&ust=1446055902464517

Join our email update list at
energycode@energy.wsu.edu

Send questions, comments and
suggestions to:

Michael Lubliner
360-956-2042

energycode@energy.wsu.edu

Thank You!

WASHINGTON STATE, UNIVERSITY

@ ENERGY PROGRAM www.energy.wsu.edu
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