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Before we Begin...
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During the Webinar Following the Webinar
Attendees will be muted Please take the short survey
Please use the chat feature in the A recording and the slide deck will be
control panel to submit questions to posted on LDL's webpage
LDL staff

Reach out to

The presenter will pause to address LightingDesignLab@seattle.gov with
guestions periodically. comments or questions.

K Please participate in the online pollsj K /

lighting
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2021 Construction Code Changes

* Building code

* Residential code
* Mechanical code
* Energy code

* Fuel gas code

* Plumbing code

* Fire code

* Electrical code

* Boiler code
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2021 Seattle Energy Code

for “Commercial Buildings” — not single-family or townhouse
o “2021” Codes

'

EQ&RGY CONSERVATION
5 e * WA code in effect July 1, 2023
N‘E;S- e *  Seattle code in effect October (?) 2023

e “Commercial buildings” now includes
2012 SEATTLE low-rise (1 — 3 story) multifamily

Wapinglen Sote Bnergy Code s Amaaded by e Gy oA Seatrle

2021 IECC

National
WASHINGTON ST14

ENERGY CODE

2023 WSEC M. IJ,"'-‘” B,

State ; -
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https://www.google.com/imgres?imgurl=http%3A%2F%2Fenergycodehelp.com%2Fwp-content%2Fuploads%2F2014%2F05%2F2012-IECC.jpg&imgrefurl=http%3A%2F%2Fenergycodehelp.com%2F2012-iecc-energy-code-technical-support%2F&docid=_sBJOyCuXcfLkM&tbnid=OeY2hIlJhDADGM%3A&vet=10ahUKEwjcwYn8n9fgAhWqKDQIHdTrCCUQMwhBKAEwAQ..i&w=2019&h=2712&bih=605&biw=1273&q=iecc%202012&ved=0ahUKEwjcwYn8n9fgAhWqKDQIHdTrCCUQMwhBKAEwAQ&iact=mrc&uact=8

Quick overview, Section C402 — Envelope

o " C402.1 General * Table C402.4 Fenestration -
D * Low-energy, Semi-heated * Seattle “Column A/ColumnB” O
> * Greenhouse, Equipment * C402.4.1 Max glazing area "é
. . =
o ° Table C402.1.3 - R-values * High-pert glazing &
8_ . Continuous insulation e C402. 4.2 Skylights: Min & max GCJ
T>) * How to add R-values * C402.4 Doors L
S+ Table C402.1.4 — U-factors * C402.5 Air leakage
. : : : QU
L« C402.1.5 Component performance Testing for dwelling units o
O . p- ° i =z
© « C402.2 Specific components C402.5.9 Vestibules ©
@] * Roof, wall, floor, slab on grade * C402.5.11 Large openings —J
« Airspaces, cantilevered slabs interlock with HVAC
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It’s not whether we’re going to do this, it’s how
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Washington state: Washington state: Seattle: Carbon-neutral

70% less building 45% reduction in GHG buildings & vehicles by

energy use by 2030 emissions by 2030 2050

* Zero-carbon buildings * 95% reduction by * ..sooner with Seattle
2050 Building Emissions

Performance Stds”?

Seattle Department of (ﬂﬁ :
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Carbon-neutral Seattle by 2050 (or sooner)

1. Build great envelope
* Dependable energy savings for decade

2. Eliminate combustion
e Carbon neutral today, won’t need change later

3. Use electricity wisely
* Don’t waste on electric resistance heat

4. Generate power

* Plus “solar readiness” for bigger future system

Build so that no “major surgery” for buildings is required for 2050

4R Seattle Department of
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Thermal envelope is boring —and effective

To return plenum or
other control zones
Through conduits and
Through exterior walls r hunction bowes
to outside
Slab edges at perimeter Wall bases and
penetrations
7
/ = )/
v
1 |
_ ; *

Net I:rep
* Reliable energy savings
* Lasts for generations

e ...but invisible
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Envelope energy flows
't’s mostly about glazing

* Solar gain in summer

* Heat loss in winter?

Also: x
+ Conduction through assemblies
+ Air leakage through gaps & joints

Seattle Department of
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Those older buildings aren’t going away

Envelope decisions you make today
will stay with us for a lifetime.
Choose wisely!
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All glass is no longer all beautiful
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So, what’s our optimal 2050 Envelope?

Passive House?

Set thermal balance point at 40°F?
* Maybe at 32°F?

Use ASHRAE Appendix C?

50-year cost effectiveness test,
including social cost of carbon?

Question still needs answering:
“How good is good enough?”

Balance

QN Seattle Department of
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Component Performance Path, pg. 2 ENV
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* UA CALCULATIONS ARE EXTREMELY
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Prescriptive fenestration area

WA Code Seattle Code

C402.4.1 Maximum area. The total C402.4.1 Maximum area. The total
building vertical fenestration area building vertical fenestration area
(not including opaque doors and (not including opaque doors and
opaque spandrel panels) shall not opaque spandrel panels) shall not
exceed 30 percent of the total exceed the percentage of above-
building gross above-grade wall grade wall area permitted by Table
area. C402.4.1 of the total building gross

above-grade wall area.

Single % for everything % varies per building type

Seattle Department of
Construction & Inspections



Occupancy

Building Area Type Maximum prescriptive
vertical fenestration %

Group A-2 or B Restaurant (quick service)

Table C402.4.1

* Prescriptive path
baseline allowable
glazing percentage

Group A-2orB Restaurant (full service) 24

Group B Healthcare (outpatient) 21
Group B Office (Smaller than 5000 ft?) 19
Group B Office (5000 to 50,000 ft?) 31
Group B Office (larger than 50,000 ft?) 35

Group B University or college 30

* Options available for

) School (primary & secondary) 26
increased area

Hospital 27
Grocery Store 15
Retail (standalone) 20
* Energy mOdeIerS: Retail (strip mall) 20
Seve ral ASH RAE Hotel/motel (75 or fewer rooms) 24
Append iXx G values Hotel/motel (more than 75 rooms) 34
are different Multifamily 7 stories or less 30
Multifamily 8 stories or taller 35

Warehouse (non-refrigerated) 6
D oot e emections C All other 30




Allowable fenestration area

WA Code Seattle Code

Area Baseline  + HP glazing + 20% Triple + 35% Triple HP Glazing
+ 20‘|’/o triple

("’ \ Seattle Department of
9|}V Construction & Inspections

For UxA
calculations,
these are
the baseline
allowable
areas



Fenestration U-factors

Baseline WA & Seattle (Column A)
* U-0.34 for curtain wall, storefront,
Class AW windows
* U-0.36 for operable
* U-0.26 for “all other”
* Mostly punched windows
e U-0.28 for operable
* SHGC: 0.38 fixed
* 0.33 operable

Seattle: 20% of glazing must be triple-pane
(35% with fenestration area bonus)

(ﬁﬁ Seattle Department of

Construction & Inspections

Column B for 20% (or 35%) Seattle

e U-0.22 for curtain wall, storefront,
Class AW windows

* U-0.26 for operable

* U-0.20 for “all other”

* Mostly punched windows
e U-0.22 for operable




Fenestration U-factors

2018 Code 2021 Code

U-factor WA SEA WA SEA ColB
80% 20%

|
rSite-built operable

!
ite-bu ntﬁ'xedi'-'

\Punched openiiing operable

CW Triple

Punched
Triple

( \ Seattle Department of
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Triple glazing
alternatives

\ Seattle Department of
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Surfaca #1
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Timim thin glass
canler layer

FoBm Spacer

Butyl sealant

Singlke glass

4
32 g
2.8 _
2

Double glazing Tripke glazing

Low-2 double glazing

Low-& tripe glazing

Pillars




Cost study of triple glazing:
Will your mech engineer believe you?

* Rapidly approaching the point
that triple pane pays for itself!

* We are only seeing a 15%
premium for triple pane!

* 0.19 U value with a typical system

* Triple glazed IGU
 VNE-63 on #2 surface
* VE-85 on #4 surface

Seattle Department of 73
Construction & Inspections




High-performance fenestration area

WA Code Seattle Code

C402.4.1.1 Vertical fenestration  C402.4.1.1 Vertical fenestration maximum area
maximum area with high with high performance alternates. For buildings
performance alternates. For that comply with Section C402.4.1.1.1 or

buildings that comply with Section C402.4.1.1.2, the total building vertical fenestration
C402.4.1.1.1 or C402.4.1.1.2,the  area is permitted to exceed the percentage of the
total building vertical fenestration  total building gross above grade wall area permitted
area is permitted to exceed 30 In Table C402.4.1 by 15 percent for Group R-2
percent but shall not exceed 40 multifamily building area types and 10 percent for all
percent of the gross above grade other building area types for the purpose of

wall area for the purpose of prescriptive compliance with Section C402.1.4.Not

prescriptive compliance with less than 20 percent of all vertical fenestration must

Section C402.1.4. comply with the Column B values of Table C402.4
40% for everything Table + 15% for R-2, Table + 10% all other

Seattle Department of (ﬂﬁ 24
Construction & Inspections \




Seattle: High-performance fenestration U-factors

Column D for 20% (or 35%) of glazing,

Column C for 80% (or 65%) of glazing (same as Column B in Table C402.4)
* U-0.26 (operable 0.30) * U-0.22 (operable 0.26)

 Site-built (curtain wall, storefront, etc.)  Site-built (curtain wall, storefront, etc.)

* Class AW windows e Class AW windows
* U-0.22 (operable 0.23) * U-0.20 (operable 0.22)

e “All other” vertical fenestration » “All other” vertical fenestration

* Mostly punched windows * Mostly punched windows

10% more glazing area (15% more for multifamily) for High-Performance glazing

(SHGC values and skylight U-factors remain the same as in standard table)

Seattle Department of
||}y Construction & Inspections



GL-1

MULLION BEYOND

WA-1A VISION GLASS

How hard is this?

e U-0.28 for double pane
with low-e #2 & #4 in
Plain Jane system

* This is not hard!

U-VALUE: 0.28 BTU/MEF
SHGC: 0.26
CALCULATION:

C407 TBP APPENDIX K.5

QR Seattle Department of

\3|l)V Construction & Inspections

GLAZING NFRC REPORT




High-Performance
J-Factors

2018 Code 2021 Code High-Performance

U-factor WA SEA WA SEA ColB Col C ColD
. 80% | 20%
o folebuitoperable
Site-built fixed | |
i ! i
035 yPunched openirnig operable |
1

Punched openirilg fixed

wI|llY Construction & Inspections
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NFRC: Curtain Wall, Storefront...

 NFRC “CMA Bid Report” OK instead of “simulation report”
e But not AAMA reports, mfr’s simulation reports, or product literature

e NFRC Label Certificate must be available on site before the first

stick of curtain wall goes up
* ... Certificate values must at least equal Bid Report values
* Mention label certificates in your specs & pre-bid meetings!
PRODUCT LISTING:
Fenestration Performance at
Actual Size*
Total EnergyPlus Report File uU-
ID Qty Area Name Width |Height factor SHGC| VT
. Btu/
ft? ft? in. in. hrefte°F| ~ -
PPL010 | 2 | 4800 |PL-2200/PL-2210]wwwnfrc oCMASTIOR200-221000 | 48.00 | 7200 | 0.48 | 0.59 | 0.66
PPLO10 | 5 | 88.89 |PL-2200/PL-2210 wwwnfrc o/CMASTIpR200.22100¢ | 40.00 | 64.00 | 0.50 | 0.56 | 0.64
P-PL-005 | 6 | 19267 |PL-3400/PL-3401 |www nfrc o CMAST/pi3400.34010d | 68.00 | 68.00 | 0.49 | 0.58 | 0.65
P-PL-005 3 54.00 |PL-3400/PL-3401 |www nirc org/CMAST/pI3400.3401 txt 7200|3600| 051 | 0.55 | 0.62
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NFRC: Manufactured Windows

e Values shown on the window Okna Windows & Doors

stickers must be at least as good as 1137007000
the values shown on plans m';,?g;;ﬁ;,::;.g::;w
* Don’t use the default table values in S it = S
tml‘aﬁe‘l%u
Chapter 3 unless there’s no NFRC : et
value ENERGY PERFORMANCE RATINGS

U-Fasler WSA-P) Soiar Heal Gsin Creticenl

©0.25 ©0.30

ADDITIONAL PERFORMANCE RATINGS
Visibie Transmillance

@ 0.55 —

R NI W SR UEIS LAT IN000 EATSE CIMMN 15 23T VAT ORIy dnSa) vioe

gradict parmmance. NFAC gt 3¢ Setemmed 'or § fand o of snvesnsetiy condiions 208

ROUNE olol 500, SRS et A retdmnatd My 000 4 G008 A8 SN0 T0 eEMmy i 20y

PO M M IS . Do 20w & Re12000 131 o0 Judest petlenigy iz
wew ehe g
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Pet Peeve, with potentia
Curtain wall to spandrel

cure:
neat flow

r’-’\/\/‘—/“
' Heat , -
flow |a===Mullion exposed to
warm air at glass

Same mullion
exposed to
cold air at
spandrel

-7 - J.
- ’ i - J':..-‘
h \_ LA

Traditional Curtain Wall Improved Curtain Wall

-//[/bk--——"‘ Frame extender

Mullion exposed to
warm air at glass

Same mullion
insulated at
spandrel

The heat loss superhighway

QK Seattle Department of
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Condensation Risk with
more insulation is Real!

[DEWPOINT TEMPERATURE ANALYSIS: TEMPERATURE DISTRIBUTION PLOT |

Cross Section 1/6103
Exterior Air Temperature 25.8°F
Interior Air Temperature 70°F

Relative Humidity 36% RH
Exterior Wind Velocity 15 mph

|DEWPOINT TEMPERATURE ANALYSIS: TEMPERATURE DISTRIBUTION PLOT |
Cross Section 2/656
Exterior Air Temperature 25.8°F
Interior Air Temperature 70°F
Relative Humidity 36% RH
Exterior Wind Velocity 15 mph

IZSI‘ 353° 368° 424° 475" $34‘| .‘9'0‘ 64.5° 007

Dewpoint Temperature 41.9°F

Coldest Interior Frame Temperature 68.7°F

Edge of Glass Temperature - | |
Coldest Interior Temperature 68.7°F

88° 2i3°

3 R 49 SSl‘I %900 645 7000

Dewpoint Temperature 419°F
Coldest Interior Frame Temperature 68.8°F
Edge of Glass Temperature
Coldest Interior Temperature




C407.3.1 Limits on substandard building envelopes

The Proposed Total UA of the proposed

building shall be no more than ((28)) 10 ‘=== WA code: UA max 20%
percent higher than the Allowed Total UA as worse than prescriptive.
defined in Section C402.1.5. Seattle: UA max 10%

worse than prescriptive.

The requirement in Section C402.4 for 20

percent of fenestration to be high- e Seattle: You still must
performance, or 35 percent for compliance make 20% (or 35%) of
with Exception 1 to Section C402.4.1, shall your glazing triple-pane

be maintained and that fenestration is not
permitted to have a U-factor higher than
permitted by Section C402.4.

Seattle Department of
||}y Construction & Inspections




Vestibules: They don’t have to be ugly

* Vestibules required at all
building entrances for public
or occupants

e Unless smaller than 3000 SF

* Not required at service doors,
exit doors, small storefronts,
outdoor dining

* Required for swing doors next
to revolving doors

e Exception for air curtains!

QR Seattle Department of
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Thermal bridging - Seattle

e Concrete balcony c402.2.8
* Provide R-10 thermal break
 Stainless steel re-bar penetrations OK

* Or component performance (target UA)

* If concrete slab is continuous through
wall, use “exposed concrete” in table (U-
0.741 for 8” slab)

* Fenestration frame c402.2.9

 Align continuous insulation & thermal
break within 2” of glass plane

* Insulate “exposed” rough opening to R-3

(ﬁﬁ Seattle Department of

\3]IV Construction & Inspections



C402.2.8 Concrete balconies

Above-grade concrete slabs that penetrate the
building thermal envelope, including but not limited
to decks and balconies, shall each include a minimum
R-10 thermal break, aligned with the primary
insulating layer in the adjoining wall assemblies.
Stainless steel reinforcing bars are permitted to
penetrate the thermal break.

If the component performance alternative in Section
C402.1.5 is utilized and the thermal break required by
this section is not provided where concrete slabs | i —— -
penetrate the building thermal envelope, the 1 O
sectional area of the penetration shall be assigned — g

the default U-factors from the “exposed concrete” :
row of Table A103.3.7.2. (U-0.741 for an 8” slab)

Seattle Department of
||}y Construction & Inspections




Gl

Efficient Heat Dissipation!

§ Seattle Department of
Construction & Inspections
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but, we architects just love that “shadow line”

Outside Inside  Outside

.| Code Offset Aligned




Break Time!

Seattle Department of (-- ..
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Heat pump space heating: Now in WA code

Primary space heating must be heat pump. R T
o (HEATING POSITION)

COLD
D WATER
ouT

outpoor 1
COIL (s

Exceptions allow electric resistance heat for: I

1. Other space types: Max 2.5 W/sf total (===
installed heating (The “Passive House” rule)

SOURCE
METERING
DEVICE

METERING
DEVICE

Dwelling units: Max 750 W per habitabTe
room (1000 W for corner room)

Sl ) ALl X e [1C 4 [ - FILTER SOURCE

CHECK VALVE DRIER CHECK VALVE WATER IN

4. Buildings smaller than 2,500 sf Heat pumps squeeze warmth out of cold air

What envelope design allows 750W?

(ﬁb Seattle Department of

Construction & Inspections



Electric Resistance Case Studies
(Courtesy of RDH Building Science, based on 2018 code values) \ \

|
Typical Bedroom <750w. |l
One large (6'x7’) sliding glass door (40% glazing). - | """" _
Wood-Framed Construction with punched ol
windows + e [ . )
Heat Capacity ~ 400W _ V:qﬂ/
Steel-Framed Construction with unitized glazing |= ST
Heat Capacity ~ 475W — ] =
§ RN
Takeaway: Large glazing % still possible for { e 7T Al B3
small rooms with 10-12 feet of exterior wall e /< | =l
Will be even easier to meet with 2021 code values
G G

RDH



Electric Resistance Case Studies

(Courtesy of RDH Building Science, based on 2018 code values)
Corner Living Room

24’x18’ living room
35% glazing _‘
Wood-Framed Construction with punched ; ' — ——
windows R -
Heat Capacity = 1000W - o d ;.
Steel-Framed Construction with unitized op—t - . |
g I aZin g BEDROOM 53 %: K‘T & .
Heat Capacity ~ 1200W N B 3
Decrease glazing u-value to U-0.30 to /
reduce heating Capacity to 1kW - _{ =] . O
H & 34" MIN
Takeaway: It may be challenging to meet loads |2 n> ol
in corner units due primarily to higher ===== T
enclosure areas. Close review required ] 8 | : y
These are small capacities! s o e ; ﬁDQi"j
2021 code baseline U-factors lower: easier (-‘ — QI;F =
to meet heating load with 750/1000 W TR | E f:”
g .' "‘?T(JRAGE %v \ H H:::.:::




R-2: Envelope vs. Balanced ventilation/HRV

1. Individual HRV in each apartment?
* Many small penetrations
e Seasonal maintenance in each unit

2. Rooftop units with vertical shafts?
 Shafts consume rentable floor area
* Fire dampers
* Competes with other rooftop uses
* Problems with stack effect

3. Floor-by-floor HRVs?

e Each serving 6 — 8 units
* Fewer penetrations

e Easier maintenance

Seattle Department of

Construction & Inspections

* Deliver ventilation air directly to
each “habitable space”

* Living room, bedrooms

* Trickle vents & bathroom exhaust
doesn’t work anymore

* Heat recovery required
* 67% sensible heat recovery




QR Seattle Department of
\3|l)V Construction & Inspections

PTAC/PTHP: recognize thru-wall heat loss

(now also in WA code)

C402.1.4.3 Thermal resistance of mechanical
equipment penetrations. When the total area of
penetrations from through-wall mechanical
equipment or equipment listed in Table
C403.3.2(3) exceeds 1 percent of the opaque
above-grade wall area, the mechanical
equipment penetration area shall be calculated
as a separate wall assembly with a default U-
factor of 0.5...

Exception: Where mechanical equipment has been
tested in accordance with approved testing
standards...

135 ft2 = 15’ x 9’ wall area
7 ft2 = PTHP = 5% of area

Il

|



G

Through-wall mechanical equip (PTAC/PTHP)

Table C402.1.4: footnote k for above-grade wall types:

Walls, Above Grade

) ((U-6-2049)) ((U-0-078))
Mass®
U-0.057 U-0.057

Masg transfer deck slab U-0.20 U-0.20
edgel
Slab penetrating U-0.10 U-0.10
thermal envelope wall®
Metal buildingk U-0.052 U-0.052
Steel framedk U-0.055 U-0.055
Wood framed and Y-0.054)) U-

( ) Y- U-0.051
otherk 0.051

Seattle Department of
Construction & Inspections

K. Through-wall mechanical
equipment subject to Section
C402.1.4.2 shall be calculated at the
U-factor defined in Section
C402.1.4.2. The area-weighted U-
Factor of the wall, including through-
wall mechanical equipment, shall not
exceed the value in the table.
(U-0.500 vs U-0.056)




Walls, Above Grade
Seattle (& now WA) REesT] (4-0-673)
Mass8k
i U-0.057 U-0.057
S p e C I a | Ca S e U _Va | U e S Mass transfer deck slab edget U-0.20 U-0.20
Slab penetrating thermal envelope | U-0.10 U-0.10
: i i wallg
g. Peripheral edges of intermediate / VTR U-0.052 U-0.052
concrete floors are included in the ik ' '
above-grade mass wall category and Steel framed* U-0.055 U-0.055
therefore must be insulated as above- Wood framed and otherk U-0.051 U-0.051
grade mass walls unless they meet the
definition of Mass Transfer Deck Slab. Floors
The area of the peripheral edges of Mass* U-0.031 U-0.031
concrete floors shall be defined as the
. C ((U-0-029)) ((U-0-029))
thickness of the slab multiplied by the et 0:0.029 steel fo 0:0.029 steel o
: " t -0. t t -0. t t
perimeter length of the edge condition. oISH/Iraming At meselel
_ U-0.025 wood joist U-0.025 wood joist
|. Value applies to concrete columns and
concrete walls that interrupt mass floor Concrete column or concrete wall | U-0.55 U-0.55
insulation, but not to perimeter walls or \ penetrating thermal envelope
columns separating interior conditioned B2 :
space from exterior space Concrete slab floor directly above | N.R. N.R.
P P ' an electrical utility vault

Seattle Department of (ﬂﬁ
Construction & Inspections .



Air Barrier Testing (WA & Seattle)

» Test standard is 0.25 cfm/sf of * Either test the whole building,

envelope area e Or all stories “under a roof,” stories
. _ with entrance, loading dock,
° PaSS|ng test at 0.25 is mandator exposed floor, below grade...

e ...plus 25% of above-grade walls

-~ .Ai,

|
J
A\
'MNFL

Seattle Department of @IB
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You can’t test an air barrier by “inspecting” it

Make air movement “visible”

e e -y

Leakage happens through the
material transitions & penetrations
Not through the “materials” &
“assemblies” themselves

Image: Infrared Imaging Services

QNN Seattle Department of
\3||lY Construction & Inspections



Experts advise Desigh Teams:

Hire a quality consultant (at least at first)

t Upgrade your typical specs & details

Downsize HVAC equipment to reflect
reduced loads from leakage (save S & space)

Use high-performance envelope systems,
avoid lousy systems (like vented roofs)

( Seattle Department of
||}V Construction & Inspections



Experts advise Contractor: |

“It’s not just words. It’s actual work. You
have to put it in the schedule & budget.”

Schedule the site shutdown
* Maybe evening, early morning, weekend

Define scope of each sub
* Color code the details

Watch transitions between trades

Coordination & preparation
* Pre-test plan, meeting, site walk

( \ Seattle Department of ‘AN
“9/l]V Construction & Inspections Ny



Leak Locations: The Top Ten

Common Attic Air Leaks

exterior supply attic interior return recessed
wall top grill access wall top grill can light
plate hatch plate

1. All “vented roof” assemblies!

2. Doors & frames — swinging,
rolling, folding, everything

3. Range hoods & ducts

QN Seattle Department of
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Yd3 ‘SN :321nog

9.

Mech penetrations — A/C line
sets ganged together

Roof/parapet intersection

Fans - ventilation, elevator, etc.
even w/ louvers closed

Window & curtain wall framing
deformed at lift point

Elevator shaft to rooftop deck &
parking level

Everything electrical

10. Trash chutes, laundry chutes,

roof hatches




BLANKET INSUL/

Caulkingvs IR
silicone sheeting I

— | | ~ -~ — —

* Waterproofing W'\ ' A

consultants love SILICONE SHEET —
silicone flashing! A

™

. . Head/sill primary seals may need to jog
(ZOO m 1n hext SI | d e) in plan to marry up with silicone sheet
Alternatively, extend silicone sheet out
to primary seal of CW system. 1

2 7 i T ___
Metal flashing to | |HE
- provide substrate for . A ST A= i

‘rainscreen’ sealant joint

DIM PT \
D - L C]

f

$ X 1
DAL DT 1/4'i
Eliminate FP-2 flashing and
outermost joint sealant 4" 1/4"

|Extend wall paneling

EXTERORWALL ¢
PANELING

A FLEXIBLE FLASHING
METAL FLASHING

_ FP-2
\ Seattle Department of
' Construction & Inspections L SFS-1




Caulkingvs % 4 A LA
silicone sheeting s Y
SILICONE SHEET —~y ( Y ‘

. > w3 \ /\ /
* Waterproofing : E a \ RN 1
consultants love Head/sill primary seals may need to jog . 15 2%, e 2 R 5,

Silicone ﬂashlng| in plan to marry up with silicone sheet
Allernatively, extend silicone sheet out N

o primary seal of CW system.

_;J,{; '

Metal flashing to =
DIMPT

provide substrate for
rainscreen’ sealant joint

4 —=

DAL DT
Eliminate FP-2 flashing and

outermost joint sealant 4" 114"

Extend wall paneling|
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Seattle clarification:
OK to use heat pumps in “semi-heated” space

Semi-heated buildings and spaces.

 Definition: Between 3.4 and 8 BTUH installed heating, but no
cooling.

* Envelope requirements: Exactly the same, except you don’t
have to install the opaque wall insulation

« Same windows, doors, slab insulation, roof insulation...

C402.1.1.2 Seattle Exception: Provided the total installed heating
output capacity of mechanical space conditioning does not exceed
the criteria for semi-heated space as defined in Section C202, a
semi-heated building or space is permitted to comply with this
section when served by heat pumps without electric resistance
back-up and connected to a heating only thermostat.

Seattle Department of
Construction & Inspections



Envelope quality management

Continuity is everything

* Trace boundaries of thermal
envelope & air barrier, in 3-D,
around entire building

 Work out interfaces between
adjoining systems, in 3-D

During construction

 Early on-site meetings
* Assign responsibilities

* Continuous QC

e Test: must pass!

(ﬁﬁ Seattle Department of

Construction & Inspections



Continuity of air barrier drawing

PSE drawings with air barrier are key to a great drawing set!
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Renewable energy

Seattle: 825 0.75 W/sf, based on
conditioned area of all floors

WA: 0.50 W/sf, based on conditioned
area of all floors

* C406.5 credit variable based on size

("" \ Seattle Department of
Construction & Inspections

Also, solar readiness

* Solar-ready zone 40% of net roof
 Seattle: now includes multifamily
* Solar zone: 4 psf extra dead load

e 2” Roof sleeve @ 2,500 sf



Size for 0.50W/sf? 0.75W?

Assume all floors same size

Viow
sl

R e —
= N N _-—'\‘Q
(’ Seattle Department of
Construction & Inspections

Stories Roof % @ Roof % @

co OO AN B

0.50W/sf 0.75W/sf
3.6% 5.4%
7.2% 10.9%
14.5% 21.7%
21.7% 32.6%

il % 43.4%

43.4% 65.1%
50.8% 76.2%
58.0% 87.0%
65.2% 97.8%

72.4% 108.6%

59




Rooftop solar installation

* Ballasted : _— =
Ballasted-— -

* Much heavier than attached (4 — 6#/sf)

* Fewer roof membrane penetrations

e Typically concrete blocks

e Should have restraint cables for prevailing wind
e Check with structural about seismic issues

* Mechanically attached

 Lighter (1.5 — 2#/sf)
More roof membrane penetrations
Best to install standoffs with roofing -
More flexibility with panel tilt = =
Check with structural about wind issues g—

Mechanicallﬁ
attached

,i"

QK Seattle Department of

w9|])Y Construction & Inspections



* Might get cheaper,
eventually

e Great for winter &
morning/afternoon

@B Seattle Department of -

Construction & Inspections



C406 credit system Pick a few “above-code” options

Table C406.1 Energy Measure Credit Requirements
Required Credits for _ Occupancy Group
Projects Section  Group R-1 [ Group R-2 \ Group B/ Group E \Group M All Other

New building C406.2  ((54)) 59 ((42)) 46\ ((48))53 /((#4)) 61 ((49)) 54
energy efficiency
credit requirement

SNGIEERLIGEES  C406.2 ((27)) 30 ((20))22  ((23))23 ((23))25 ((36))30 ((2%)) 23
energy efficiency

credit requirement

New building load C406.3 12 15 27 15 13 26
management credit

requirement

(ﬁﬁ Seattle Department of
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Table C406.2 — Efficiency Measure Credits

Occupancy Group
Group \Group B / Group E \ Group M All

Applicable
Section

Measure Title

Other
24. Enhanced C406.2.12 24 20 13 5 19 ((24))
envelope 16
performances T
LN E NGOG C406.2.13.2 29 24 6 3 9 ((32))
air leakages 14
26. Enhanced C406.2.13.3 53 44 1 5 16 ((28))
reduced air 26

leakage®

20 + 24 = 44 (almost 45!)

QN Seattle Department of
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Envelope credits

C406.2.12 Enhanced envelope performance. The Proposed Total UA
of the thermal envelope of the project shall be 15 percent lower than
the Allowable Total UA determined in accordance with Section
C402.1.5 and Equation 4-2.

C406.2.13.1 Base reduced air leakage. Measured air leakage shall
not exceed 68 percent of the maximum leakage allowed by Section
C402.5.1.2. (0.25 x 0.68 = 0.14 cfm)

C406.2.13.2 Enhanced reduced air leakage. Measured air leakage
shall not exceed 33 percent of the maximum leakage allowed by
Section C402.5.1.2. (0.25 x 0.68 = 0.08 cfm = Passive House)

Seattle Department of 64
||}y Construction & Inspections




Hermetically sealed,
insulating air pocket

Secondary Glazing Systems?
Lower-cost solution to upgrade facades

Portland OR Portland OR
Opti Il - . t}““- » 1
cc?a;:wr;afosﬁdiied B heating ! I heating
Existing—l energy savings e cooling 900 ing
Primary \ / | — a
Window —
N 800+ 7
Secondary glazing N ?00 n 7
/ system frame
q | ]
-Secondary g 600 a
glazing system . - 0
- o
g 2 ® 2 2 2 B s 0 B l
© @ 9 R N o S 7 ©
L < W W 0 = = W 400- - ]
200 B - ] > =13 3|
“lzlzlalalzlzls 300/ S sielzlz]s
~l6Jojojola]e]® © <1 B2 B RS B
gletelzlzlelzls 2 2lal b8l ®
L IRE B B =~ E=2 = BS i 200 ) rl Bl B
100 slI218018 slzl& !
100+
0 0
Base A B C D E F G Base A B C D E F G
: window H : i
Small office S Medium office Windowtype
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Secondary glazing systems:
Several market players

e Attachment Energy Rating : CitiQuiet : Indow
Council (AERC) City Proof Thermolite
* [EG * Ecker Window
* Condensation? >

|

Demolition-Free Easy-to-Instal
Installed without having to remove, rep

and without causing disruption to the bl

dddddddddddd

Secondary
aminated Glass

/&K Seattle Department of
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You do need a permit for reroofing...

(Seattle used to allow a blanket exemption)

Roof insulation requirements kick in.
Exceptions:

1. Single family & townhouse

2. If less than 500 sf sheathing or
insulation exposed

QN Seattle Department of

|V Construction & Inspections
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Envelope exceptions to alteration rules

R T T R T PN RGO DA S KR0S
SRR R N % ‘“( e NSRS 'v = ‘S“‘:“»f" B ‘\‘*‘f\\:;’zru
SRR R R

These don’t have to comply with code
(...but pretty much everything else does)

e Storm windows

* Replacement glass
 Cavities exposed (just fill with insulation)
* Cavities not exposed

= Simple door replacement: vestibule not required

QK Seattle Department of
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Air Barrier Testing — for alterations

* Not typically required for alterations, except:
e Change of occupancy
* Change of space conditioning
 Seattle: Substantial alterations

\JIIV Construction & Inspections



What’s our ultimate target?

How do we cut energy use by half again?

60%

to each previous code

100%
90%
80%
70%
60%
50% 3
Ly
L I
Plus, 45% CO, H
) 30% " =|
reduction by .o Lyl
2030 0% 4}
0% |_._I
2006 2009 2012 2015 2018 2021 2024 2027 2030
Residential 100% | 82.7% | 76.1%
s Commercial 100% | 86.8% | 82.0%
—m—  Target: 8.75% savings 100% | 91% | 83% | 74% | 65% | 56% | 48% | 39% | 30%
compared to the 2006 WSEC ° ° ° ° ° ° ° > °
—atr— Target: 14% savings compared
100% 86% 74% 64% 55% 47% 41% 35% 30%

\ Seattle Department of
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There’s more to life o
than energy efficiency % )'
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Don’t compromise human values

Health (sunlight, clean air & water)
Comfort (temperature, humidity)
Environment (pollution, carbon emissions)

Durability (long-lasting materials & equip)

Quiet (machinery, traffic)



Upcoming 2021 Code Update Deliveries

: . Delivery .
Webinar Topic Date Time
HVAC May 23 10:00 — Noon
Water heating May 30 10:00 — Noon

Alterations, Heat Pump Upgrades June 6 10:00 — Noon

Lighting, Electric & Solar June 13 10:00 - Noon

Today’s slide deck and video recording can be found on
www.lightingdesignlab.com

("’ Seattle Department of
Construction & Inspections


http://www.lightingdesignlab.com/

Click — Call = Connect

» Duane Jonlin, FAIA » Nick McDaniel » Armando Berdiel
» 206-233-2781 » NMcDaniel@nbbj.com » 206-256-6171
» duane.jonlin@seattle.gov » armando.berdiel@seattle.gov
Visit us online OR Email Us
Iightingdesignlab.com lightingdesignlab@seattle.gov
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Please take the online survey once you exit the webinar

We'll SEE you on the next call... ©
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