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WSEC-R Agenda - 20-30 minutes

A Challenge$ Opportunities for Residential HVAC Industry
AWSEGR Historynn €SI NAR 2F . dzAf RAY 3
A Q&Aon recorded webinafDid you watch yet?)

A Surf new WSU Energy Program WE8EGeb page

A Demo- Prescriptive Path SF and MF worksheets

A Demo- WSEER Compliancé€ertificate

A WA IRC and IMC ventilation

A Q&A, wap up and next steps

Email us with any questions not covered today:
energycode@energy.wsu.edu



mailto:energycode@energy.wsu.edu

Challenges & Opportunities (CHOP)
for the Residential HVAC Industry

A New businesmodel requires the HVAC team to be in the loof
from design through commissioning prior to CO.

A Need for central system ducted or hydronic?
A Need for AC central or zoned?

A Optimize to minimize first costs at lower cost than other ener:
credit options: envelope, DHW, PV




Challenges & Opportunities (CHOP)
for the Residential HVAC Industry

A R2 lowrise multifamilycurrently uses aelectrician,not an
HVAQontractor,to install exhaust fans and electric resistance
heat (See WA IMC ventilation amendments)




Challenges & Opportunities (CHOP)
for the Residential HVAC Industry

Areas of HVAC services to consider providing:

A Heating fuel normalization credit optiori-5)

A HRV/ERV vs energy credit optionsq®). dzA f R (A 3K |
right"

A HVAC energy credit optior(3)

Al 1/ GAYAARSE SYy)$ Allisidedd hiubei A i
ductsc CHANGE!




Challenges & Opportunities (CHOP)
for the Residential HVAC Industry

Areas of HVAC services to consider providing:

AbxtwCé NBAaARSYUA ictedRadmihyb8dR O

A HVAGizing per Manual, & D (if ducted)t WSU heating
sizing?

A Help complete the prescriptive forms & compliance certificate

for duct leakage tests, blower door tests and HVAC
commissioning (new)

A Provideclient a value proposition for these services to find
sweet spot on first cost, client needs apabfit from the
WSECRCHOP




WSU Energy Program
Code Support Services

Technicabupportwe providein Washington:

ATraining(in-person, webinars, videos)
APhone and email inquiry hotline support
AEnergy code compliandeol development

AWebsite with educationalesources

WSUEnergy Codevebsite:
http://www.energy.wsu.edu/BuildingEfficiency/EnergyCode.a:

ABuilding department sit@isits




Demo of New Prescriptive Path
Worksheets

2015 Prescriptive Worksheet 2018 Prescriptive Worksheets (SF & M
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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.

Authorized Repr

Date

2018 Washington State Energy Code — Residential
Prescriptive Energy Code Compliance for All Climate Zones in Washington
Single Family — New & Additions (effective February 1, 2021)

maximum tested building air leakage, and show the qualifying ventila
of operation.

1. Small Dwelling Unit: 3 credits

Dwelling units less than 1,500 sf in conditioned floor area with I

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.

All dwelling units that are not included in #1 or #3

3. Large Dwelling Unit:
D ing units exceeding 5,000 sf of conditioned floor area

credits

4. Additions less than 500 square feet: 1.5 credits

Additions to existing building that are greater than 500 sf of hea
2. Medium Dwelling Unit: & credits

Each dwelling unit in @ residential building shall comply with sufficient options from Table R406.2 {fuel
normalization credits) and Table 406.3 (energy credits) to achieve the following minimum number of
credits. To claim this credit, the building permit drawings shall specify thenntinn sslartad and the k=

2018 Washington State Energy Code — Residential
Prescriptive Energy Code Compliance for All Climate Zones in Washington
Muitifamily (effective February 1, 2021)
Each dwelling unit in a residential building shall comply with sufficient options from Table RA06.2 (fuel
normalization cradits) and Table 406.3 (energy credits) so as to achieve the following minimum number of credits:
* Multifamily R2 Dwelling Unit: 4.5 credits

Before selecting your credits on this Summary table, review the details in Table 406.3 {Multifamily), on page 3.

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

All dwelling units that are not included in#1 or #3. Exception: Dwelling units sening 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
1h Efficient Building Envelope 1h 10
1c Efficient Building Envelope 1¢ 20
1d Efficient Building Envelope 1d 04
2a Alr Leakage Control and Efficient Wentilation 2a 04
3h |AlrLeakage Control and Efficient Yentilation 2b 1.0

Jooooo

All other additions shall meet 1-3 above Summary (Table RA06.2)
Before selecting your credits on this Summary table, review the details :;::!s Fuel Normalization Descriptions c",i’:i;l;’;;ﬁi“ User Notes
Summary of Table R406.2 1 o heating minimum NAECA® 00 ]
Heating S - Credits -5 2 |Heat pump® 10
Options, B L T heating 3 |Blectiic resistance heat only - furnace or zonal 10 O
1T o jion heating minimum NAECA® 00 4 |DHP with zonal electric resistance per option 3.4 na O
7 TRt . io 5 |All other heating systems 05 O
eat pump . = Credits - select ONE
3 Electric resistance heat only - furnace or zonal -1.0 oﬂ::! Energy Credit Option Descriptions ‘energy option m:m each
4 [DHP with zonal electric resistance per option 3.4 05 1 et Buiding Enveh 2 5“"" 4 0
. icient Building Envelope .
S__|M) other heting systems Cr‘:':i‘s_' 12 |Efficient Building Envelope 10 ]
Energy ety me ] (A tom Demestttme ] 14__|Efficient Building Envelope 10
Options catey 15 |Efficient Building Envelope 15 ]
11 |Efficient Building Envelope 05 16 _|Efficient Building Envelope 20 ]
12 _|Efficient Building Envelope 10 17 |Fficient Ruilding Felope 05 |
13 |Efficient Building Envelope 25 2.1 |Air Leakage Control and Efficient Ventilation 10 O
14 |Efficient Building Envelope 0 2.2 |Air Leakage Control and Efficient 15 O
1t TEmcent Baking Erveio 20 23 |Air Leakage Control and Efficient 20 |
— neing pe : 2.4 |Air Leakage Control and Efficient Ventilation 25
16 |Efficient Building Envelope 30 3.1 High EFfciency HVAC 10
17 |Efficient Building Envelope 0.5 3.3 | High Efficiency HVAC 10
2.1 |Air Leakage Control and Efficient Ventilation 05 3.4 |High Efficiency HVAC 20
22  |Air Leakage Control and Efficient Ventilation 10 3.6' _|High Efficiency HWAC 30
23 [Air Leakage Control and Efficient Ventilation 15 41 |High Efficiency HVAC Distribution System 05
24 |Air Leakage Cantrol and Efficient Ventilation 20 = Eg!""‘ :"E' :“‘!“ g-z
T " icient Water Heating X
31" High Efficiency HVAC 10 Efficient Water Heating 10
32 High Efficiency HVAC 10 5.4 |Efficient Water Heating 20
3.3+ |High Efficiency HVAC 15 Efficient Water Heating 25
3.4 |High Efficiency HVAC 15 5.6 | Efficient Water Heating a0 O
35 | High Efficiency HVAC 15 5.1° |Renewable Electric Energy (3 credits max) 10 =
36" |High Efficiency HVAC 20 7.1_Anpiance Package ]
" " » P 05 Total Credits, [00] [cuanronu]
41 |High Efficiency HVAC Distribution System u a. Analternative heating source sized at a maximum of 0.5 W/l (equivalent) of heated fioor area or 500 W,
i " istributi whichever is bigger, may be installed in the dwelling unit.
4.2 [High Efficiency HVAC Distribution System 10 b Tisted in Table CA03.3.2(4) or CAO3 3.2(3)
c. Equipment listed in Table C403.3.2(1) or C403.3.2(2}
d. You cannot select more than one option from any category EXCEPT in category 5. Option 5.1 may be combined
B | with options 5.2 through 5.6. See Table 306.3.

e. 1.0 credit for each 1,200 kWh of alectrical generation provided annually, up to 3 credits max. See Table R406.2 for
full requirements and complete aption descriptions.

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




vmpliance Certificate
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Demo of New WSEC-R
Compliance Certificate
2015 Compliance Certificate 2018 Compliance Certificate & Instructior

Property Address:

Conditioned Tloor Area Drate: / [

Builder or registered design professional @

Sigrature:
& Valwes
Ceiling: Vauled R- Floors:  Owver unconditionsd space R-
Adine R-: Slaly o grade linn K-

Walls;  Above grade  R- Dhrss k-

Helowy, i }t-: K-

Beelow, ext. k- k-

U-Factors and SHGC
MEFL rating {or) Windows L SIGC Mi&
Defaull rating iagpesan 4 wser s Skylights  U- SHUD- Nig
Table 40,2 Optionis) Toiul 4062 Credits
Heating, Caaling & Dauessic Hos Wazer
Sysiem Ty FEfflciency
Healing
(':\ﬂing
LIHW
Duct & Building Air Leskage

All dluets & HYAC in conditioned space ( yes/no ) Ireulatiem B
Air hansler present ( yes "no )
lest Targel UM 5P lest Besult CFMaE25Pa
Bualdang asr |zakags target. ATy < 200 - Tested leakags. AL,

{Insite Renewable Energy Electric Power Sysfem

Bysiemm Dy Raned anvual generation Kwh

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

HVAC System Duct Leakage Testing (R403.3) ‘ Circle one

Property address:
i design name: All ductwork and air handler in conditioned space? {See Option 4.2) YorN
All ductwork in unconditioned spaces buried and tested at 3% total leakage, and air Y or N
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
— TR R“‘*’:"-‘ fR”-*-’-"M e = HVAC leakage to outside test at final? YorN
A:l'icf'ﬂ aultedR-_____ oors: " unconditioned space R-_| [0 HVAC duct leakage tests include GPS and time stamp verification? YorN
e Slabongrade foor M- | | vaC system leskage test aalculsied design target: CFM @ 23 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: B R Bullding Leakage Testing (R402.4.1.2)
Below, ext. R- Dwelling unit leakage test calculated design target: ACH @ 50 Pa
U-Value of ylights and Doors (R303.1.1.3) Dwelling unit leakage test, measured results: ACH @ 50Pa
N |Whole Building Leakage test (R2 corrider only) design target: CFM/sf @ 50 Pa
Awarage area weighied Lbvalue from Giazing Worksheet AverageU--____ |Whole Building Leakage test (R2 corridor only) measured: CFM/sf @ 50 Pa
Tosl At AT it g ek el I3 Do building leakage tests include GPS and time stamp verification? YorN
System Type Number (1 to 5) (Select one) Whole House Ventilation System Measured Flow Rafes (M1505.4 IRC-WA) [
Energy Credits selected (1 to 7) Are the " — sy lobaiod? Yorl
Fuel Normalization Credit + Total Energy Credits = Total Credits @ the syslem controls correctly labele or
The Whole House (WHY) system and (O&M) YorN
Heating, Cooling and Domestic Hot Water instructions were provided to the building owner?
System Type (Manufacturer and Model Number) Efficiency Provided to: on (date)
Heating
ool [Whole House Ventilation System Type: (Circle one)
ooling (1) Whole house exhaust fan, location
DHW (2) Balanced HRV/ ERV, location
Z’:’::{:hr heat For R2 low-rise, serves more than one unit? YorN
(3) Supply or HRV WHYV integral to the air handler. Describe system control sequence of
Onsite Energy Eleciric Power System or to design
System type System design capacity kW
Rated annual generation kWhiyr Specify run-time: hours per day CFM
Appliances Energy Star? |WHV calculated design minimum flow rate per plan submittal:
and Model (Circle one) IWHV measured min flow rate at Exhaust CFM, Supply CFM
Dish washer YorN Do WHV flow tests include GPS & time stamp verification? YorN
Refrigerator YorN HRV/ERV sensible heat recovery efficiency:
Washer YorN c Notes:
Dryer YorN
Vented or unvented? If vented, CEF rating
T —————— ey e ‘Other Mandatorv Reauirements [ circte one
Specify run-time: hours per day CFM F
WHY calculated design minimum flow rate perplan submittal:
WHY measured min flow rate at commissloning: Exhaust CFM, Supply CFM
Do WHY flow tests include GPS &time stamp verification? YorN

Specify the run time in hours per day. If the system runs continuously, enter a run-time of 24 hours per
day. Continuous operating systems require lower target design flow rates.



Overview - WA IRC and IMC
Ventilation Changes

Single Family:
A IRGWAhave higher rates for exhaushly
A IRGWAallowsuse of 62.2ates (more flexiblg

R2¢ LowRise Multifamily.

A IMGWA have higher rates for exhaust only

A IMGWA does not allow 62.2 rates

A IMGWA requires balanced systems

A IMGWA not allowed to use exhaust only anymore
A Most will have balanced HRV/ERV!

A Yes, you can put the HRV in the attic (???)




WSU HVAC Air Leakage
Training & Certification

A Required per R33
A See list of certified testers

A AHJS taklng the teSt aISC U Energy W5U Energy Program
A New 0.5 option for burie( HCCICiupl Events & Trainings

‘ HWVAC Duct Testing Training & Certification Class — Presentation (1 hr 16 mins)

A CheCk Out HVAC tralnln( THVAC Duct Testing Training & Certification Class - Slides (pdf)
Weblnar Background Materials:

'_ileSU Energy Program factsheet

A LlnkS tO TEC aertrOteC ™ Duct sealing brochure

'_ElDu-:t testing standards

for SpeC”:lC eq u | pment '_ileu-:t leakage affidavit (new construction)

.. '_ileu-:t leakage affidavit (existing construction)
tra|n|ng T Moving ducts inside: big builders, scientists find common around — ACEEE

article
‘ Duct testing equipment: see manufacturers' websites such as The Energy
Conservatory, Retrotec




TEC, RETROTEC & RED

A Once you understand the testing approaches and requireme
for WSEER, it is important tdearn how to use the equipment

and become proficient using it

A Spend 13 hours on these websites learnirttpw to use the

equipment:

A https://retrotec.com/
A https://www.redcalc.coni
A https://energyconservatory.corh

A

o
rEtrﬂm Residential Energy Dynamics

=TEC

The Energy Conservatory


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

Duct Testing Equipment

wbDuct tester
wManometer
WwwWwS3IAAUSNI 0f 201 ¢

fan & rings



Duct Leakage to the Exterior

and

Yields duct leakage CFM to the exterior




WSEC-R SBCC #20-11 Interpretations




