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: Streamlining the Process for
2021 WSEC-C Plan Review

WSEC Commercial Technical Support Team:

Lisa Rosenow — Evergreen Technology Consulting (ETC)
Duane Lewellen — Lewellen Associates, LLC

(360) 539-5300|com.techsupport@waenergycodes.com

WSEC Commercial Technical Support

On-call technical support thru 3 avenues
o Telephone hot line — 360-539-5300
o Online form — https://www.waenergycodes.com

o Email inquiries — com.techsupport@waenergycodes.com

Classroom and webinar training

We administer the technical support and compliance
documentation webtool

|

Duane Lewellen,
Lewellen Associates

Lisa Rosenow, ETC
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WSEC technical
support services are
made possible thanks
to the generous

Increasing progressive effectiveness of energy codes Support of the

Northwest Energy

Oregon Washington
dential: Roger Kainu

Residential

Montana

Today’s Presentation

This presentation represents ETC’s unofficial interpretation of
WA State Energy Code intent.

Our technical support team is not an affiliate, nor do we speak for
the Washington State Building Code Council (SBCC).

The WSEC commercial technical support we provide is advisory
only and non-binding.

WSEC Commercial Technical Support Team:

Duane Lewellen — Lewellen Associates, LLC

Lisa Rosenow — Evergreen Technology Consulting (ETC)
(360) 539-5300|com.techsupport@waenergycodes.com
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2024 Code Adoption Cycle

2024 Code Adoption Cycle

Public Testimony Sign Up Sheet

Please download, fill out the sign up form and email to
sbcc@des.wa.gov

Code Review and Adoption Process - Summary

Events 2024 Code 2024 Bulemaking Completed SBCC Code

Calendar Review Meeting ~ Filing Rulemaking Change
and Adoption  Schedule Activityin  Proposal
Schedule Progress  Forms

v Group 1 - 2024 Washington State Energy Code Commercial Provisions

v Group 2 - 2024 Washington State Energy Code Residential Provisions

v Group 1 - 2024 International Building Code

v Group 1 - 2024 International Existing Building Code

Update

Group 2 - 2024 i idential Code
. Group1-2024 i ical Code & ional Fuel Gas
Code

v Group 1 - 2024 International Fire Code

v Group 2 - 2024 Wildland-Urban Interface Code

v Group2-2024 U

rm Plumbing Code

<

Code Filing Process & Latest Schedule

Remaining 2024 Code Adoption Cycle Schedule
1/23/2026

AlCodes May-26

CR-102 Drafting

cemte gt ¢ Public Review
: Period -

ot May 6% thru

June 12th, 2026

CR-102 Filing Deadline 5/6/26
Commentprios T P

6/9/26 through

Hearings

Effective
Work Shops 6/12/26 through 8/21/2026. D ate -

"~ May 2027

CR-103P Drafting 6/12/26 through 8/21/2026

Council Meeting for CR-103 Filing

(Final Adoption) 8121/26

CR-103P Filing Implementation Date

Code Publication Monday, May 3, 2027




Building
Envelope

Building Envelope

Performance Impacts

Unlike building systems that reach the end
of their useful life and are replaced every
10-20 years, the building envelope
remains for the life of the building.

Envelope thermal performance and air
leakage are a key drivers for mechanical
heating & cooling system sizing and
annual energy usage.

Strategic fenestration reduces lighting
annual energy usage.
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Key Envelope Details To Verify

Opaque Assemblies Thermal Performance
= Envelope prescriptive R-values and U-factors
= Various measures that mitigate thermal bridging

Fenestration Assemblies Thermal Performance
= Fenestration prescriptive U-factors and SHGCs

Overall Building Envelope

=  Window-to-wall ratio (WWR) & Skylight-to-roof ratio (SRR)
= Component performance (U*A trade off) calculations

= Air barrier to control air leakage

Space Conditioning Categories

Envelope compliance is calculated separately by category

+ Installed heating & cooling capacities define the level of space
conditioning.

Low energy — Heating and/or cooling capacity is < 3.4 Btu/h (1 watt) per SF

Semi-heated — No cooling capacity, and the heating system total output
capacity cannot exceed 8 btu/h per SF.

Conditioned — Heating or cooling capacity exceeds what's allowed for low
energy or semi-heated.

Note that "conditioned” is not based on the capacity required to satisfy
design heating or cooling conditions.

Other categories include warehouse and walk-in coolers and freezers, and
greenhouses (glazed spaces that are heated but not cooled).

Section C402.1.1
Section C202 Definitions




Semi-heated Buildings & Spaces

Purpose — Exemption for wall insulation & vestibule requirements

Exemption applies to walls separating semi-heated spaces from the
exterior, or interior partitions separating semi-heated space from
unconditioned or conditioned space.

Component performance — Use the code target U-factor for the exempt
wall assembly so the walls are neutral to the calculation.

Fenestration located within walls enclosing a semi-heated space shall
comply the same as for fully conditioned.

Section C402.1.1
Section C202 Definitions

Envelope Compliance Methods

Prescriptive

Each envelope opaque assembly type complies
with either the prescriptive minimum insulation
R-value or maximum allowed assembly U-factor.

It's acceptable to mix and match (some opaque
assemblies comply via R-value, some via U-factor). [

Each fenestration assembly type must comply with the maximum allowed
U-factor and SHGC.

Allowed SHGCs are higher if permanent shading is provided (PF factor).

Overall window-to-wall ratio (WWR) does not exceed 30% prescriptive
maximum allowed, or project complies with a prescriptive fenestration
alternate that allows up to 40% WWR.

Overall skylight-to-roof ratio (SRR) does not exceed 5% prescriptive max.

2/23/26



Envelope Compliance Methods

Component performance triggers

= There are two calculations:

o Opaque & fenestration — Assembly U-factors x Assembly areas (U*A)

o Fenestration only — Assembly SHGC x Assembly areas (SHGC*A)

One or more assemblies do not comply prescriptively.

Window-to-wall ratio and/or skylight-to-roof ratio exceeds max allowed.

Project includes an assembly that requires component performance.

Project is pursuing the enhanced envelope additional energy efficiency
measure (15% better U*A).

Section C402.1.5

Prescriptive Compliance - Opaque Envelope

Table C402.1.3 - R-Value Method

Table C402.1.4 - U-Factor Method

CLIMATE ZONE

5 AND MARINE 4

CLIMATE ZONE

5 AND MARINE 4

All Other

Group R

All Other \ Group R

Roofs

Roo

fs

Insulation entirely above deck

R-38ci

R-38ci

R-25+R-22 +
R-3.5TS +LS

R-25+R-22 +
R-3.5TS+LS

Insulation entirely above
deck

U-0.027

Metal buildings

U-0.031

R-49

R-49

Attic and other

U-0.021

(U-factor only)

(U-factor only)

Joist or single rafter

U-0.027

Walls,

Above Grade

Walls, Above Grade

Mass (above & below grade)

R-9.5ci

R-13.3ci

Mass (above & below)

U-0.104

Metal buildings

R-13 + R-14ci

R-13 + R-14ci

Mass transfer deck slab

U-0.20

Steel-framed

R-13 + R-10ci

R-19 + R-8.5ci

Metal buildings

U-0.050

Wood framed and other

R-13 + R-7.5ci std
R-20 + R-3.8ci std

R-13 + R-7.5ci std
R-20 + R-3.8ci std
or R-25 std

Steel framed

U-0.055

Wood framed and other

U-0.051

Inter. mass floor edge

U-0.104

Concrete deck/balcony (TB)

R-10

R-10

Concrete deck/balcony

U-0.089

= Below grade mass walls — Insulation requirements are the same as above grade walls.
= Concrete deck/balcony — U-factor is from Table A103.3.7.2 for R-10 thermal break (TB).
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Prescriptive Compliance — Opaque Envelope

Table C402.1.3 - R-Value Method

Table C402.1.4 - U-Factor Method

CLIMATE ZONE

5 AND MARINE 4

CLIMATE ZONE

5 AND MARINE 4

All Other

Group R

Allother | GroupR

Floors

Floors

Mass

R-30ci

R-30ci

\Wood floor joist/framing R-30

R-30

Steel floor joist/framing

R-38 + R-10ci

R-38 + R-10ci

Slab-on-Grade Floors

R-10 for
24" below

R-10 for
24" below

R-10 perimeter
& under
entire slab

R-10 perimeter
& under
entire slab

= Steel floor joist/framing — R-value is from

Table C402.1.3 Footnote e.

Mass

U-0.031 U-0.031

Wood- or steel-floor

U-0.029 U-0.029

Slab-on-grade Floors

F-0.54 F-0.54

F-0.55 F-0.55

Opaque Doors

Non-swinging door

U-0.31 U-0.31

Swinging door

U-0.37 U-0.37

Garage door < 14% glazing

U-0.31 U-0.31

Garage door > 14% & > 25%
single row glazing

U-0.44 U-0.44

Garage door > 14% & < 50%
glazing (any # of rows)

U-0.34 U-0.34

= Garage door w/ single row glazing — U-factor is from Table C402.1.4 Footnote i.

= All opaque doors with > 50% glazing shall be categorized as fenestration.

Alternate R-value Equivalents

Typical metal fasteners
usually don’t exceed the
0.04% allowance to
qualify as CI.

Assemblies that may
exceed CI allowance
include stand-off
brackets, C-channels,
Z-furring, continuous
metal framing members.

Stainless steel fasteners
have a lower thermal
bridging impact on CI.

Table C402.1.3 (j) - Continuous Insulation Equivalents

Column A

Column B

Column C

Assemblies with
continuous
insulation (see
definition)

Alternate option for
assemblies with metal
penetrations that are >

0.04% and < 0.08%, OR
>0.12% and < 0.24% if
fasteners are stainless steel

Alternate option for
assemblies with metal
penetrations that are >

0.08% but < 0.12%, OR
>0.24% and < 0.48% if
fasteners are stainless steel

R-9.5ci

R-11.9ci

R-13ci

R-11.4ci

R-14.3ci

R-15.7ci

R-13.3ci

R-16.6ci

R-18.3ci

R-30ci

R-38ci

R-42ci

R-38ci

R-49ci

R-53ci

R-13 + R-7.5ci

R-13 + R-9.4ci

R-13 + R-10.3ci

R-13 + R-10ci

R-13 + R-12.5ci

R-13 + R-13.8ci

R-13 + R-13ci

R-13 + R-16.3ci

R-13 + R-17.9ci

R-20 + R-3.8ci

R-20 + R-4.8ci

R-20 + R-5.3ci

Additional equivalent values available
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Prescriptive Compliance — Fenestration

Each fenestration assembly type
shall comply with the maximum
allowed U-factor and SHGC.

Class AW windows have more
stringent performance
requirements.

SHGCs are based on fixed vs.
operable, and the presence of
permanent shading (PF).

All opaque doors with > 50%
glazing shall comply as a
fenestration entrance door, not
an opaque assembly.

Table C402.4 - U-Factor & SHGC

CLIMATE ZONE ‘ 5 AND MARINE 4

U-factor for Class AW windows rated in accordance with
AAMA/CSA101/1.5.2/A440, vertical curtain walls and site-built
fenestration products ?

U-0.34

U-0.36

Entrance doors

| U-0.60

U-factor for all other vertical fenestration

Fixed U-factor U-0.26

Operable or mulled windows|
with fixed & operable U-0.28
sections U-factor

SHGC for all vertical fenestration

Fixed Operable

0.38 0.33

0.46 0.40

0.61 0.53

Skylights

High Performance Fenestration Alternate

Allows project to comply

prescriptively with up to 40% WWR.

To qualify, all fenestration
assemblies shall comply with
maximum allowed high

performance U-factors and SHGCs.

High performance vertical
fenestration SHGCs are 10% lower
(0.90) than standard.

U-factor area-weighting is allowed
within the same fenestration
product category. Area-weighting
between categories is not
permitted.

CLIMATE ZONE | 5 AND MARINE 4

U-factor for Class AW windows rated in accordance with
AAMA/CSA101/1.5.2/A440, vertical curtain walls and site-built
fenestration products 2

Fixed U-factor

Operable U-factor U-0.36

Entrance doors

U-factor | U-0.60

U-factor for all other vertical fenestration

Fixed U-factor

Operable or mulled windows
with fixed & operable
sections U-factor

SHGC for all vertical fenestration

Fixed Operable

Skylights

2/23/26



Thermal Bridging Mitigation

Various sources addressed in the 2021 WSEC-C

Mechanical equipment penetrations thru wall assembly area
Concrete decks & balconies
Peripheral edges of intermediate concrete floors

Mass transfer deck slab

Mechanical Equipment with Through-Wall
Penetrations

What is required?

Why is this requirement in the 2021 WSEC-C?

U-factor penalty if total area of penetrations
exceeds 1% of the above-grade wall area.

Applies to equipment listed in Table C403.3.2(4).

Includes PTACs, PTHPs, single package vertical AC
& HPs (SPVAC, SPVHP) and room air conditioners.

Gt

Difficult to incorporate envelope insulation around
penetration sleeves, even when sleeves are
properly installed.

Often causes thermal bridging in the building

envelope. .
Section C402.1.4.3

Table C402.1.4, Footnote k

2/23/26
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Mechanical Equipment with Through-Wall
Penetrations

Sample Area-Weighted Wall Assembly Calculation:

= Percent area of mechanical equipment penetrations = 2%
= Mechanical equipment penetrations default U-factor = U-0.5

= Maximum allowed opaque wall U-factor for wood-framed wall = U-0.051

Area-weighted U-factor = (0.5 * 2%) + (0.051 * 98%) =

Mechanical Equipment with Through-Wall

Penetrations

What to look for during plan review ~

= Calculation documenting % area of thru-wall penetrations relative
to the total opaque wall area.

= U-factor penalty

o Mechanical equipment penetrations shall be assigned a default
U-factor of U-0.5.

o This default is compared to the code maximum allowed U-factor
of the corresponding wall assembly (mass, steel-framed, wood-
framed, metal building).

= Component performance calculations - Mechanical equipment
penetration area is area-weighted with the opaque above-grade wall
area using the U*A trade-off method.

Table C402.1.4, Footnote k
Section C402.1.4.3

2/23/26
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Concrete Decks & Balconies

What is required?

= U-factor penalty if a minimum R-10 thermal
break, aligned with the primary insulating
layer in the adjoining wall assembly, is not
provided.

Includes all above-grade concrete slab
elements that penetrate the building thermal
envelope.

Why is this requirement in the 2021 WSEC-C? : . RO |age

. . B " courtesy of
= Protruding concrete slabs act like a finned tube Duraﬁnymbe

radiator, a method that increases heat transfer.
= This thermal bridge at each balcony or deck can cause substantial heat loss.

Section C402.2.8

Heat flux is the rate of heat energy
transfer per unit area, representing how
quickly heat moves through a surface.

|| —
f
* Heat flux reading - Balcony without thermal break A

age co e O

24

2/23/26
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Concrete Decks & Balconies

What to look for during plan review ~

= Evidence of at minimum R-10

Table A103.3.7.2

therm al brea k Default U-factors for Peripheral Edges of Inter

Concrete Floors® ™ ¢

Slab Edge Treatment

If thermal break is not provided, b Ede

Avera;

e Thickness of Wall above and below

6inches

8inches

10 inches

12inches

0.816

0.741

0.678

0.625

0.161

0.157

0.154

0.152

component performance R-5 Exterior Insulation

R-6 Exterior Insulation

0.138

0.136

0.134

0.132

calculations are required. 7 Exterior Insulation

R-8 Exterior Insulation

0.122
0.108

0.120
0.107

0.118
0.106

0.116
0.104

R-9 Exterior Insulation

0.098

0.097

0.095

0.094

CI’OSS—SGCtion SF area Of a” R-10 Exterior Insulation

C0.089 >

0.088

0.087

0.086

R-11 Exterior Insulation

0.082

0.081

0.080

0.079

0.076

0.075

0.074

0.074

balconies & decks in the project R-12 Exterior Insulation

R-13 Exterior Insulation

0.070

0.070

0.069

0.068

is required for U*A calculations. R14 Exteror Insulation

0.066

0.065

0.065

0.064

R-15 Exterior Insulation

0.062

0.061

0.061

0.060

U-factor penalty

o Proposed U-factor in component performance calculations must be for
exposed concrete from Appendix A Table A103.3.7.2.

o Code target with thermal break is U-0.089.

25

Other Mass Elements

Peripheral edges of mass floors — What is required?

= To comply prescriptively, slab edge shall be insulated to the same

level as the adjoining wall.

The cross-section of all mass floor edges is accounted for as a wall

assembly type.

Code target U-factor is the same as the adjoining wall type.

Similarly to concrete decks & balconies, if un-insulated the proposed
U-factor in component performance calculations must be for exposed

concrete from Appendix A Table A103.3.7.2.

Table C402.1.4, Footnote g

2/23/26
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Other Mass Elements

Mass transfer deck slab — What is it?

= Concrete slab that extends past the footprint of the floor above and
there is space (conditioned or unconditioned) below the slab.

Due it's configuration, it is not insulated.
U-factor penalty

o Proposed U-factor in component performance calculations must
be for exposed concrete from Appendix A Table A103.3.7.2.

o Code target for this element is U-0.20.

Table C402.1.4, Footnote j

Controlling Air Leakage

All these WSEC-C requirements address
building envelope air leakage

= Continuous air barrier

= Sealing and gasketing requirements

= |Low-leakage motorized dampers
Vestibules

Building enclosure testing

SVay

N "
N
e

N\ T AW

2/23/26
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Air Barrier Durability

Winter Summer

Air barrier construction

= Sealing at joints, seams,
penetrations and between
different air barrier materials
shall allow for expansion and
contraction from wind, stack
affect and from mechanical
vibration.

STACK EFFECT REVERSE STACK EFFECT

C402.5.1.1

Building Enclosure Testing Criteria

Measured air leakage shall not exceed 0.25 ¢cfm/SF (based on air barrier
enclosure area) tested at 75 Pa.

Identify testing method - measured standard or weighted average.
Test procedure shall be per ASTM, ANSI/RESNET or other approved standard.

A report that demonstrates a passing result of the air leakage test shall be
provided to the Code Official and building owner.

* Air Barrier Testing

® Air barrier testing included in project scope
2021 WSEC-C - Standard building
Select all that apply to scope of thermal envelope test
project
Measured air leakage shall not exceed
Standard building thermal envelope test O 0.25 cfm/SF of the building thermal
O Weighted average building thermal envelope tes 2@ at a pressure differential of 0.3
inch wg (75 Pa). Refer to Section
(J standard Group R dwelling & sleeping units encl 402 5 3 for additional information.

O Weighted average Group R dwelling & sleeping units enclosure test &9

O Air barrier testing not included

C402.5.1.2

15
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Applicability by Building Types

New construction — Building enclosure testing requirements apply to all
new buildings and building additions.

Low energy buildings & spaces — Exempt from the building thermal
envelope provisions of the code, including building enclosure testing.

Semi-heated buildings & spaces — Shall comply with the same
requirements as fully conditioned spaces, thus building enclosure testing
is required.

Alteration, renovation or repair that includes envelope assemblies —
The building enclosure testing provision is not intended to apply to
alterations, renovations or repairs, provided the alteration does not
include a change of space conditioning or change of occupancy.

What if the If standard measured or weighted-average
bu||d|ng |n|t|a||y air leakage rate exceeds 0.25 cfm/SF....

fails the buiIding = Conduct inspection of all air barrier

elements.
enclosure test?
Corrective action shall be taken to seal

leaks in the air barrier.

Retest and continue corrective actions
until the building passes the 0.25
cfm/SF maximum allowed leakage rate.

16



34

Envelope Plan
Review

Opaque Assemblies Prescriptive

Compliance

What to look for during plan review ~

Compare R-values, U-factors and F-factors information provided in the
project plans with these same values in calculations and output reports
to verify they match.

Check U-factor and F-factor source information used to demonstrate
prescriptive compliance.

If roof or wall assembly types have multiple requirements, confirm all
compliance parameters are addressed.

If continuous insulation is required, check whether method of fastening
includes stand-off brackets, C-channels, Z-furring or other forms on
continuous metal framing members (triggers alternate R-values).

For opaque garage doors with fenestration, % fenestration calculations
for each door are required (defines required U-factor).

2/23/26
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Opaque Assemblies Prescriptive

Compliance

What to look for during plan review ~

= Confirm ALL performance parameters for all opaque assemblies
comply with code target requirements.

If multi-story project includes intermediate concrete floors:
o Confirm peripheral slab edge insulation is provided.

o If project includes concrete decks or balconies, confirm an R-10 or
higher thermal break is provided and aligned with the wall insulation.

If project includes packaged HVAC equipment with thru-wall penetrations,
locate calculations that verify the total SF area of wall penetrations does
not exceed 1%.

= Confirm project does not include a mass transfer deck.

If any of these conditions ARE NOT TRUE, then the project shall comply
via component performance.

35

Fenestration Assemblies Prescriptive
Compliance

What to look for during plan review ~

= Compare U-factors, SHGCs and fixed/operable information provided
in the project plans with these same values in calculations and
output reports to verify they match.

Check if specified vertical fenestration assemblies are Class AW
rated. If not, then the more stringent U-factors apply.

Identify if permanent shading devices are being
claimed for higher allowed SHGCs, and if so,

confirm projection factor (PF) calculations are
provided and match applied SHGCs.

36
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Fenestration Assemblies Prescriptive

Compliance

What to look for during plan review ~

= Confirm ALL performance parameters for all fenestration assemblies
comply with code target requirements.

= WWR and SRR calculations are provided and:
o WWRis < 30%, OR

o WWRis <40% AND project complies with a prescriptive fenestration
alternate (high performance glazing or enhanced daylighting)

o SRRis =5%

If any of these conditions ARE NOT TRUE, then the project shall comply
via component performance.

37

Component Performance Compliance

What to look for during plan review ~

= Confirm ALL opaque and fenestration assemblies are included in the
U*A and SHGC*A calculations.

Confirm source information is provided for all U-factors, F-factors and
SHGCs used in the calculations.

If WWR and/or SRR exceeds maximum allowed, confirm target area
adjustments are applied in the U*A and SHGC*A calculations.

Enhanced envelope additional energy efficiency measure:

o If claimed, confirm a 15% better than code multiplier (0.85) is
applied to the U*A and SHGC*A calculations.

If claimed for a change of space conditioning or occupancy project,
required multiplier is only 5%. (+10% UA allowance - 15% = 0.95)

38

2/23/26
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Air Barrier Requirements

What to look for during plan review ~

= Verify Architect of Record has calculated the total sf area of the air barrier
boundary, used for test calculations.

= Building enclosure testing is included in the project general requirements.

What to look for during field inspection ~

= Verify presence of air barrier materials in envelope assembly. Too often not
installed at all.

Look for continuity, sealed material transitions & penetrations.

Request building enclosure test results that include tested surface area, floor
area, air by volume, stories above grade, and leakage rates.

39

= Confirm continuous air barrier boundary is included in the project documents.

Lighting
Systems

2/23/26
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Lighting Systems

History of LPAs

= LED technology has been a key driver for reductions in lighting power
allowances over successive energy code cycles.

Following industry trends, general lighting power allowances (LPA) are
balanced with specific application lighting allowances.

Greater emphasis on more granular occupancy-based lighting controls.

Key Lighting Details To Verify

Lighting Power
= |nterior lighting power allowance compliance method applied.

= Exterior lighting zone (categorizes building exteriors based on surrounding
brightness) that exterior lighting power allowances are based on.

Total proposed lighting wattage does not exceed total lighting power
allowance. LPA test is applied to interior lighting systems and exterior
lighting systems separately.

Lighting Controls

= Occupancy-based automatic shut-off controls and manual controls.

= Automatic light reduction and/or dimming controls based on available
daylight and occupancy.

2/23/26
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Interior Lighting Power Allowance
Methods

Building Area Method

Simplified list of building use types

Each building area must comply
independent of other building
areas (no wattage trading allowed
between areas)

No additional lighting power
allowances

Typically provides less generous
overall allowance

Table C405.4.2(1)
Interior Lighting Power

Building Area Type

LPD(w/ft?)

Automotive facility

0.64

Convention center

0.64

Court house

0.79

Dining: Bar lounge/leisure

0.79

Dining: Cafeteria/fast food
Dining: Family

0.72
071

Dormitory
Exercise center
Fire station
Gymnasium

0.46
0.67
0.54
0.75

Health care clinic

0.70

Hospital

0.84

Hotel/motel

0.56

Library

0.83

Manufacturing facility

0.82

Motion picture theater

0.44

Multiple family

0.41

Museum

0.55

Office

0.64

Parking garage
Penitentiary

0.14
0.65

Performing arts theater
Police station

0.84
0.66

Post office
Religious building

0.65
0.67

Retail

0.84

School/university

0.70

Sports arena

0.62

Town hall

0.69

Transportation

0.50

Warehouse

0.40

Workshop

Interior Lighting Power Allowance
Methods

Space-by-Space Method

Building may be divided into
multiple space types

101 space types available

Total LPA of all spaces in the
project may be distributed across
the entire project area

Additional specific application
lighting allowances available

More effort to calculate, however
often provides a more generous
overall allowance

Interior Lighting Power

Table C405.4.2(2)
s

0.91

Area Method

Table C405.4.2(1)

by-Space Method

Common Space-by-Space
Types®i

(w/ft?)

Atrium - Less than 20 feet in
height

0.39

‘Atrium - 20 to 40 feet in height
Atrium - Above 40 feet in height

0.48
0.60

‘Audience/seating area -
Permanent’
In an auditorium
In a gymnasium
In a motion picture theater
In a penitentiary
In a performing arts
theater
In a religious building
In a sports arena
Otherwise

0.61
0.23
027
0.67

116
072
033
023

Banking activity area'
Breakroom (see
lounge/breakroom)

0.61

Classroom/lecture hall/training
room
In a penitentiary
Otherwise"
Computer room, data center
Conference/meeting/multipurpose
<

cell

Copy/print room

Corridor
In a facility for the visually
impaired (and not used
primarily by the staff)®
In a hospital
In a manufacturing facility
Otherwise®!

Courtroom®

Table C405.4.2(2)

2/23/26
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Interior Additional Allowance LPAs

Space-by-Space Method Additional Allowances
1. Lighting in sales areas to highlight retail merchandise

o Additional base site allowance = 500 watts

o Retail 1 & 2 = 0.45 w/sf; Retail 3 = 1.05 w/sf; Retail 4 = 1.87 w/sf
Lighting to highlight art & exhibits — 0.2 watt/sf

Directional lighting for classroom white/chalkboard — 4.5 watts/If

Ornamental lighting for decorative purposes — 0.15 w/sf

Use it or lose it allowances — Additional allowances can only be applied to
installed fixtures, cannot carry over unused wattage allowance to other spaces.

Interior
lighting power
additional
energy
efficiency
measures

Section C405.4.2.2.2
Table C405.4.2(2) Footnotes

Reduced interior lighting power options

= Total connected interior lighting power within
the project area is 10% or 20% lower
compared to the WSEC lighting power
allowance (LPA).

Applies to projects complying via the Building
Area Method or Space-by-space Method.

Lamp efficacy in Group R-1 & R-2

= Lamps within permanently installed lighting
fixtures shall have a minimum efficacy of 90
lumens per watt. Applies to = 95% of fixtures.

= Applies to dwelling units and sleeping units within
Group R-1 and Group R-2 occupancies.

Section C406.2.3.1
Section C406.2.3.2
Section C406.2.3.3

2/23/26
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Exterior Lighting Power Allowance LPAs
A

g

77 /4
]/ /

#

Exterior Surface Allowances

=

= Lighting zone for the building establishes the
base site allowance and all the exterior lighting
power allowances.

=
wll

i

Two categories of exterior lighting allowances

1. General exterior surface allowances
(parking, building grounds, areas under
exterior canopies, etc)

2. Allowances for specific exterior elements
and locations (entrance lighting, loading
areas, ATMs, building fagcade lighting)

Section C405.5.3
Table C405.5.3(1), (2) & (3)

Exterior Lighting Power Allowance LPAs

Table C405.5.3(2)
Lighting Power Allowances for Building Exteriors
Lighting Zones
Zone 1 Zone 2 Zone 3 Zone 4
BaseSite | 160W | 280W | 400W | 560W
Allowance

Parking Areas Table €405.5.3(1)
Parking 0.015 0.026 0.037 0.052

areas and w2 wif? w2 wife Exterior Lighting Zones
drives Lighting
Bulzldlng Grounds Zone Description
Walkways 0.04 W/ft 0.07 0.10 0.14 -
and ramps Wi wie Wi 1 Developed areas of national parks,
less than 10 state parks, forest land, and rural
feet wide areas
2 - o
WadlkWﬂyS 0.04 Wrt v%% VOV»;:Z \:)v'/‘f?? Areas predominantly consisting of
and ramps AN " N
10 feet wide reslfjentlal.zor.\lng, he\ghborhopd
or greater, business districts, light industrial
plaza areas, with limited nighttime use and
?Pe"a' residential mixed use areas
eature -
areas All other areas not classified as
Diningareas | 0.156 0273 0390 0546 lighting zone 1, 2, or 4
writ? wift? wrft? wift? High-activity commercial districts
Stairways Exempt | Exempt | Exempt | Exempt in major metropolitan areas as

Pedestrian 0063 0110 0157 0220 designated by the local land use
tunnels Wit Wit Wit Wit . :
planning authority

Landscaping 0.014 0.025 0.036 0.050

wife? Wi wrft? Wi
Building Entrances and Exits

Pedestrian 56 98 14.0 196
and Wilinear | W/linear | Wriinear | Wrlinear
vehicular footof | footof | footof | footof
entrances opening | opening | opening | opening
and exits
Entry 0072 0126 0.180 0252
canopies i w2 w2 Wi

loadng | otos | orez | azeo | 036t Section C405.5.3
Table C405.5.3(1), (2) & (3)
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Occupant Daylight LTG Power  Automatic =
Sensing  Responsive  Reduction Shut Off Interior

Lighting Controls Fundamentals

Lighting
Controls
Compliance
Paths

On/off and
step control

Lighting power reduction

All luminaires not required to have some form
of automatic control shall be controlled with
manual lighting power reduction controls.

Functionality shall uniformly reduce overall
lighting power within the lighting zone to
< 50% power.

Luminaires provided with manual control shall also be provided with time
switch control that shuts off all lighting when the building is unoccupied.

Various exceptions include spaces where lighting is intended for
continuous operation, spaces with very low lighting wattage, and where
manual operation would endanger occupant safety or security.

Section C405.2.4
Section C405.2.6

2/23/26
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Occupant Sensing Controls

Daylight responsive automatic controls are
required for general lighting luminaires located

within specific space types

= Setpoints and control function requirements

vary by space type.

Daylight sensing and specific application
lighting control requirements may also apply.

Occupant Sensor Controls

Table C405.2.1

Occupant Sensor Compliance Requirements for Space Types

Space Type

Comply with Section

Classrooms/lecture/training rooms

C405.2.1.1

Conference/meeting/multipurpose rooms

C405.2.1.1

Copy/print rooms

C405.2.1.1

Lounge/breakrooms

C405.2.1.1

Enclosed offices

C405.2.1.1

Open plan office areas

C405.2.1.3

Restrooms

C405.2.1.1

Storage rooms

C405.2.1.1

Locker rooms

C405.2.1.1

Other spaces 300 square feet (28 m?2) or less that are
enclosed by
floor-to-ceiling height partitions

C405.2.1.1

Warehouse storage areas

C405.2.1.2

Library stacks

C405.2.1.2

Enclosed fire rated stairways

C405.2.1.5

Corridors

C405.2.1.6

Section C405.2.1

Also Parking garages and covered vehicle entrances shall comply with C405.2.10

2/23/26
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Daylight Responsive Controls

Daylight responsive automatic controls are required for general lighting
luminaires located within spaces with access to natural daylight

= Refer to Sections C405.2.5.2 through C405.2.5.4 for daylight zone
diagrams and definitions

Provide daylight responsive controls in addition to occupancy sensing,
light reduction and time switch controls, where required.

Section C405.2.5

Daylight Responsive Control Functions

Criteria for occupant sensing & daylight
responsive combined controls

= When occupant sensing controls have reduced
lighting power to the unoccupied setpoint,
daylight responsive controls shall continue to
reduce the lighting power level in response to
available daylight.

Section C405.2.5.1

2/23/26
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Specific Applications

Specific application lighting shall be controlled independently from
general area lighting

= Additional lighting controls applications include:
o Lighting for visual purposes other than general area lighting
o Lighting for non-visual applications
o Vacancy controls in sleeping units
o Means of egress illumination

= Specific application lighting control requirements do not supersede
mandatory lighting control requirements.

Section C405.2.6

Advanced Interior Lighting Controls

When are advanced interior lighting controls required?

= Mandatory for contiguous open
office areas > 5,000 sf

Projects complying via the LLLC : _
Occupant Daylight ~ LTG Power  Automatic

Compliance path Sensing  Responsive  Reduction  Shut Off Interior

Lighting
Projects complying with the 23:‘,,‘,',‘;':,,ce
enhanced digital lighting controls Raths
additional energy efficiency

measure.

Section C405.2.8
Section C405.2.1
Section C406.2.4.2
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Advanced Interior Lighting Controls

Advanced control systems encompass all of the mandatory lighting control
requirements in an optimized manner to enhance overall lighting system
performance

= Advanced control methods include:
o Networked lighting control (NLC)
o Luminaire level lighting controls (LLLC)

Both methods require all luminaires in the system to be configured with
continuous full range dimming and high-end trim (or task tuning) for lighting
power management.

Section C405.2.8.1
Section C405.2.8.2
Section C405.2.8.3

Luminaire Level Lighting Controls

Without LLLC: ot (LHHEE

Wired Installation
Image courtesy of Cree, Inc.

Each luminaire has embedded lighting
Occupancy and control logic, occupancy & ambient
Daylight Sensors light sensors, and local override
switching capability, eliminating the
need for separate devices.

Section C405.2.8.1

2/23/26
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Enh_anced interior Enhanced digital interior lighting controls
lighting control measure

ad_di_tional energy = Lighting systems in at least 50% of the
efﬁmency project floor area are provided with NLC or
measures LLLC lighting controls with high end trim.

Group R-2 lighting controls measure

= In each dwelling or sleeping unit in a Group R-2
occupancy, provide a master control switch by
the main entrance that turns off all lights and
switched receptacles in the unit.

Measure includes additional requirements for
switched receptacles.

Section C406.2.4.1
Section C406.2.4.2

Exterior Lighting Control Functions

Daylight and occupancy-based control requirements
= Exterior lighting control function categories include:

o Building facade & landscape lighting

o Outdoor parking area lighting

o All other exterior lighting surfaces

= Exterior lighting controls shall automatically turn off lighting when
daylight is present and light level is sufficient to satisfy the lighting needs.

= Exterior lighting time switch control function requirements also apply.

Exempt exterior lighting:
= Covered vehicle entrances/exits for eye adaptation, safety or security

= Lighting controlled from within dwelling units

Section C405.2.9

2/23/26
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Lighting Plan
Review

Interior & Exterior Lighting Power

What to look for during plan review ~

Interior Lighting

= |dentify which interior lighting compliance method is being applied.

Both Interior & Exterior Lighting

= Confirm that all interior building areas or space types, and all exterior
lighting surfaces, in the project are accounted for in the lighting power
allowance calculations.

Check that all interior lighting fixtures listed in the lighting fixture schedules
in the project plans, are accounted for in the total proposed lighting wattage

for the interior & exterior lighting compliance calculations.

62
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Interior Lighting Power

What to look for during plan review ~

Building Area Method
= Compliance for each building area is calculated separately.

= No additional lighting power allowances have been applied.

= Confirm that the total proposed lighting wattage in each building
area is < the lighting power allowance for each building area.

Space-by-Space Method

= Additional lighting allowance wattage is only used for fixtures installed
for allowed uses within eligible spaces. (Un-used wattage is ignored.)

Confirm that the total proposed lighting wattage for the project is
< the total allowed lighting wattage of all spaces in the project.

63

Exterior Lighting Power

What to look for during plan review ~

Exterior lighting compliance

= Verify that the correct exterior lighting zone is applied to the lighting
power allowance calculations.

Additional exterior lighting allowance wattage is only used for fixtures
installed for eligible specific applications. (Un-used wattage is ignored.)

Confirm that the total proposed exterior lighting wattage for the
project is < the total allowed lighting wattage of all exterior

surfaces and specific applications in the project.

64
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Lighting Controls

What to look for during plan review ~

= Lighting controls are indicated in the electrical floor plans and
lighting fixture schedules.

Identify overall compliance path applied for lighting controls

o Luminaire level lighting controls, OR

o Complying with all applicable prescriptive requirements
Occupant sensing controls are noted in spaces that required them.

Daylight sensing controls are noted for fixtures located within sidelit
and toplit daylit zones.

65

Mechanical
Systems

2/23/26
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Heating & Cooling Load Calculations

HVAC system sizing calculations are required for new construction,
and for mechanical alterations that replace existing equipment or
install new systems.

Loads shall be adjusted to account for energy recovery equipment, if
included in the project.

Building envelope R-values, U-factors, F-factors, SHGCs and
assembly SF areas are needed to determine thermal envelope loads.

For mechanical alterations, envelope parameters shall be per record
documents or existing conditions.

If accurate record documents are not available, it's OK to use
envelope parameters from the edition of the WSEC that was in effect
when the building was permitted (buildings constructed after 1994).

C403.1.2

Load Calculations T =

Buildin§ Summary Loads

Building peaks in August al Zpm.
Bldg Load Area
Descriptions Quan

Wall
Glass
Floor Slab

Skin Loads

Lighting
Equipment

ANSIASHRAE/ACCA Standard 183-2007 (RA 2020)
(Reaffirmation of ANSUASHRAE/ACCA Stndard 183-2007)
Cool. Pret.
Heat. Pret.
- Cool. Vent.
Peak Cooling and e o
: : e,
Heating Load Calculations
Reserve Cap.
- B .Ido E t Isiehelatgap;
In bullaings EXcep Sy Dt
Misc. Supply

Low-Rise Residential

Building Totals

i
Buildings s
Summary
Ventilation
Infiltration
Agproved by ASHRAE and the American National Standards Inzsnute on November 30, 2020, ané by the Air Condmoring. Pretreated Air
Coneracter: of America on November 4, 2020. Room Loads
Plenum Loads

ASHRAE® Standarés are scheduled 3 Fve-yusr cyce: -
of ASHAAE spprovi. The baemet o Fan/DuctiMisc Loads 0.00

cococccococoBoBoococooon

(owrm:sihan.crg) o iram ASHRAE Customar Sarice, 183 Tachnclagy Parkway NW. Faschres ; Building Totals 100.00
sk crdars@ashranorg. Fax: £78-539-2129, Talaghane: 4044368400 (workwide) or =1 fren
d =

[Check Figures
© 200 askRrE 155N 1041-2336 Total Building Supply Air (based on a 20° TD): 7,103 CFM
Total Building Vent. Air (9.11% of Supply): 101 CFM

Total Conditioned Air Space: 1,050 Sq.it
Supply Air Per Unit Area 1.0503 CFM/Sq.ft
. - Area Per Cooling Capacity: 4756 SqftTon
— Cooling Capacity Per Area 0.0021 Tons/Saft
ASHHAE Heating Capacity Per Area: 16.13 Btuh/Sq.ft
w . Total Heating Required With Outside Alr 16932 Biuh
——— - Total Cooling Required With Outside Air: 221 Tons
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Ventilation

Applicable Codes & Standards

2021 IMC with WA State Amendments (WAC 51-52)

2021 Washington State Energy Code — Commercial (WAC 51-11C)

2022 ASHRAE Standard 62.1 — Ventilation & Acceptable Indoor Air Quality
Additional sections of the Washington Administrative Code (WAC)

WASHINGTON STATE ENERGY
CoDE - COMMERCIAL
2021 EDITION . .
Ventilation
CHAPTER 51-11C WAC and Acceptable
Indoor Air Quality

2/23/26
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IMC Ventilation General Requirements

IMC 401 — When & where fresh air ventilation is required

= Every occupied space is required to be ventilated during all occupied
periods, including during periods of inclement weather, peak outdoor
temperatures and unhealthy outdoor air quality.

For most occupancies, ventilation may be provided mechanically per IMC
403 or by natural means per IMC 402.

Occupancies where mechanical ventilation is required include:
Group R occupancies per IMC 403.4

Buildings that encounter vehicle exhaust (enclosed parking, vehicle
repair) per IMC 401.2

Ambulatory care facilities and Group |-2 occupancies per IMC 401.2.2

Additional ventilation-related requirements for other occupancies may apply
per the Washington Administrative Code (WAC).

Mechanical Ventilation System Sizing

Outdoor Airflow Rate

= IMC 403.3.1.1 — Mechanical ventilation system shall be designed to provide
the minimum outdoor airflow rate to each space per Table 403.3.1.1.

= WSEC C403.2.2.1 — The system shall be configured to provide no greater
than 150% of the minimum outdoor air CFM required by Chapter 4 of the
IMC or other applicable code or standard, whichever is greater.

TABLE 403.3.1.1—continued MINIMUM VENTILATION RATES

PEOPLE OUTDOOR |  AREA OUTDOOR .

OCCUPANT EXHAUST NOTE: If occupant
AIRFLOW RATE IN -

OCCUPANCY DENSITY AIRFLOW RATE IN AIRFLOW RATE P

CLASSIFICATION #no0oFr2 | BREATHING ZONER, | BREATHNG ZONERs | ™ crmr: density is known, for
Hotels, motels, resorts and example the number
dormitories

Bathrooms/toilets—privated of dini ng room chai rs,

Bedroom/living room can use that number

Conference/meeting .
Dormitory sleeping area Of people n the
Gambling casinos | | t

Lobbies/prefunction caiculations.
Multipurpose assembly
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Dedicated Outside Air Systems (DOAS)

OSA Damper S/A Fan VFD

O/A CO. (AP across Wheel) (AP across HGR) Filters
M

Sensor Fresh

L] air from e
outside [

r . Stale
- = air from

‘ U e ’ & ‘, .‘ ; inside

DX-DOAS

I |

—
E/A Fan VFD
(AP across Wheel)

/ CONDITIONED SPACE Exhaust
to outside

Space CO, - p = —_— | Fresh

Sensor ?ir'to
inside

Heat exchanger

Figure 11 - VFD Control of Fans Using Pressure Sensors

Dedicated Outside Air Systems (DOAS)

TABLE C403.3.5
OCCUPANCY CLASSIFICATIONS REQUIRING DOAS

Occupancy

Classifications | Inclusions Exempted

All occupancies not specifically

exempted Television and radio studios

A1

A-2 Casinos (gaming area) All other A-2 occupancies

Lecture halls, community halls,
exhibition halls, gymnasiums,
courtrooms, libraries, places of
religious worship

A-3 All other A-3 occupancies

All occupancies excluded

Food processing establishments including
commercial kitchens, restaurants, cafeterias;
laboratories for testing and research; data
processing facilities and telephone
exchanges; air traffic control towers; animal
hospitals, kennels, pounds; ambulatory care
facilities.

All occupancies not specifically
exempted

F,H,ILR,S,U All occupancies excluded

E,M All occupancies included

a. Occupancy classification from the International Building Code Chapter 3.
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DOAS Ventilation

The DOAS system shall be equipped with heat recovery and sized to
meet the ventilation requirements of Chapter 4 of the IMC.

Requires minimum heat recovery effectiveness of 68% sensible recovery
or 60% enthalpy recovery ratio.

Exceptions:
o Spaces meeting the natural ventilation requirements of IMC 402.

o High efficiency multiple zone variable air volume (VAV) systems that
comply with C403.6.10.

o High efficiency single zone VAV systems serving Group A-1, A-2, A3
that comply with C403.12.

C403.3.5

Decoupled Ventilation Supply Air

DOAS supply air
shall be delivered
directly to the
o occupied space,
cewNG — - or downstream of
e the terminal
heating and/or
cooling coils.

INTERIOR

NEEA & Betterbricks High Performance DOAS Initiative
C403.3.5.4

2/23/26
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Tempering DOAS Supply Air

Supplemental Heating

= (C403.7.3 Ventilation air heating control — Ventilation supply air
supplemental heating, that operates in conjunction with zone heating &
cooling systems, to temper supply air to up to 55°F (13°C).

Refer to Section C403.1.4 for additional information regarding DOAS
auxiliary/supplemental heating equipment type allowances.

Supplemental Cooling

= Ventilation supply air cooling is permitted only for the purpose of
maintaining supply air relative humidity or zone relative humidity.

= Cooling coil shall be sized for peak dehumidification at design outdoor
temperatures, and no larger.
C403.3.5.5

C403.7.3
C403.1.4

Ventilation Energy Recovery

All commercial spaces (other than Group R-2 dwelling units)

= Energy recovery is required where the total system supply airflow rate
exceeds the values listed in Tables C403.7.6(1) and C403.7.6(2), based
on climate zone and % of outdoor airflow rate at design conditions.

TABLE C403.7.6.1(2)
ENERGY RECOVERY REQUIREMENT
(VENTILATION SYSTEMS OPERATING NOT LESS 8,000 HOURS PER YEAR)
PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE

CLIMATE 210%and | 220%and | =30% and 240%and | 250%and | 260% and | 270% and
ZONE <20% <30% <40% <50% <60% <70% <80%

DESIGN SUPPLY FAN AIRFLOW RATE (cfm)
4C NR 219500 29000 2 5000 24000 23000 21500
5B 22500 22000 21000 2500 2140 2120 2100

NR = not required

C403.7.6.2

2/23/26
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Group R-2 Ventilation with Balanced Flow

IMC 403.4.4.1 & WSEC C403.7.6.1 — Whole house ventilation in Group R-2

= Dwelling and sleeping units in Group R-2 occupancies shall be served by a
whole house mechanical ventilation system.

Whole house ventilation system shall include heat or energy recovery with
= 60% sensible recovery effectiveness.

Natural ventilation in lieu of a whole house system is not permitted.

Supply and exhaust fans shall have airflow that is within 70% of each other
per IMC 403.4.6.3 balanced flow requirements.

The ventilation system shall operate continuously at the minimum
ventilation rate.

Outdoor air shall be provided directly into each habitable space.
OK to use transfer air to ventilate adjoining or adjacent interior spaces.

Economizer Cooling & DOAS

= Economizer cooling IS NOT a ventilation strategy - it's a cooling strategy.

= HVAC systems required to have economizer cooling shall use outside air as
the first stage of cooling when available.

2/23/26
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Economizer & DOAS

Economizer Cooling

= Economizer IS required whether or not a DOAS ventilation system is
installed in the following applications:

o Package air conditioners and heat pump units installed on the roof, at
grade level, or wall mounted.

o Indoor air conditioners and heat pump air handling units installed in a
mechanical room adjacent to outdoors (split system fan-coils and central
station air handlers).

= Economizer IS NOT required in the following applications:

o Exception #1 — DOAS is installed, and the AC system does not have
ready access to 100% outdoor air intake (ductless units, fan-coils and air
handling units not installed in a mechanical room adjacent to outdoors).

o Exceptions #2 thru #11 — Various other exceptions by equipment type
and application.

C403.5

Equipment Efficiency

Code-compliant and Better-than-code Equipment Efficiency

=  Minimum efficiency requirements for most mechanical equipment are
federal standards defined by the US Dept of Energy under the Energy
Policy and Conservation Act (EPCA).

However, various energy code requirements and exceptions require
better-than-code efficiency.

Examples — C406 HVAC and SWH energy efficiency measures; high
efficiency VAV systems (single & multiple zone); economizer exceptions

Resources are available to calculate better-than-code efficiency for all
applicable performance parameters of the mechanical equipment.

Section C403.3.2
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Total System Performance Ratio

What is TSPR?

TSPR score provides a whole building seasonal efficiency
rating for the overall building and HVAC systems.

TSPR analysis tool compares the score of a proposed building to

a reference building, as defined in 2021 WSEC-C Appendix D. @ASSET
Analysis tool is a resource within DOE’s (free) Asset Score Tool. !l SCORE

Time required to complete a TSPR report is ~ 10% of a full
customized energy model.

Washington State
TSPR Analysis

Total System Performance Ratio for HVAC

Section C403.1.1

Total System Performance Ratio

When is this provision required?

Building conditioned floor area in = 5,000 sf.

Applies to HVAC systems serving office (including medical office),
retail, library and education occupancies that are subject to the DOAS
requirements, without exceptions.

HVAC systems serving dwelling units and residential common areas within
Group R-2 multi-family buildings.

TSPR is not required when ~

HVAC systems match the TSPR standard reference design for the
occupancy, as defined in Appendix D Table D602.11.

Space conditioning systems do not include cooling (heating only).
Other various exceptions apply.

Section C403.1.1

2/23/26
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Table D602.11 Standard Reference Design HVAC Systems

Building Type

Parameter Small Office and
Large Office? Libraries® Retail school
Packaged air- Packaged air- Packaged air- Packaged air-
Water-source source Heat source Heat source Heat source Heat
System Type Heat Pump Pump Pump Pump
Fan Control® Cycle on Load Cycle on Load Cycle on Load Cycle on Load Cycle on Load
Space Condition 0528 0528 0522 0528 0528
Fan Power (W/cfm)
Proposed < MERV
13
Space Condition
Fan Power (W/cfm)
Proposed 2 MERV
13

Heating/Cooling 1.2511.15 1.25/1.15 1.25/1.15 1.2511.15 1.25/1.15
Sizing Factor®
Supplemental NA <40°F <40°F <40°F <40°F
Heating Availability
Modeled cooling 446 383 425 383
COP (Net of Fan) ¢
Modeled heating 461 3.81 357 3.81
COP (Net of Fan) ¢
Cooling Source DX (Heat Pump) | DX (Heat Pump) DX (Heat Pump) DX (Heat Pump) | DX (Heat Pump)
Heat Source Heat Pump Heat Pump Heat Pump Heat Pump Heat Pump
Number of Stages Single Single Two Single Single

of Cooling
OSA Economizer® No No Yes Yes
Occupied DOAS
Ventilation Source”
DOAS Fan Power
(W/cfm of Outside
Ain

DOAS Fan Power
(Wrcfm) Proposed =
MERV 13

DOAS Temperature Bypass Wild Bypass Bypass Wild
Control®
ERV Efficiency 70 percent 70 percent 70 percent 70 percent 70 percent
(Sensible Only)
WSHP Loop Heat Cooling Tower! NA NA NA
Rejection
WSHP Loop Heat Gas Boiler NA NA NA
Source
WSHP Loop 50°F to 70°F NA NA NA
Temperature
Control®
WSHP Circulation 16
Pump W/gpm'
WSHP Loop HP Valves & Pump.
Pumping Control™ VSD

Washington State
TSPR Analysis

Us oerarmment orenereyTOtal System Performance Ratio for HVAC

BUILDING ENERC

BUILDING INFORMATION

TSPR Example Retail: PSZHP + DOAS; 2021 Building Type: Retail Analysis Date: 02/16/2026
WSEC; CZ 4C

20201 Cedar Valley Road Gross Floor Area: 10,000 ft? Building ID #: 27325
Lynnwood, WA 98036 Year of Construction: ~ N/A (New) Software Release: 2024.1.0.388

Whole Building Total System Performance Ratio

Proposed Building TSPR: 28.8 —_

Baseline Building TSPR: 259 Larger number = Better score
© The Proposed Building TSPR exceeds the Target Building TSPR and thereby complies with 2021 Washington State Energy Code.

Total System Performance Ratio (TSPR) is the ratio of the sum of a building’s annual heating and cooling load in thousands of BTUs
to the sum of the cost of energy consumption (USD) from the building's HVAC systems.

SUBMITTED BY

Name Example
Organization Example

Email example@gmail.com
Phone Number

ANALYSIS PARAMETERS

Energy Code 2021 Washington State Energy Code
ASHRAE Climate Zone 4C, Mixed - Marine
Weather Station Hartford Bradley Intl Ap CT USA TMY3 WMO#=725080

The Total System Performance Ratio Analysis has been performed in accordance with the 2021 Washington State Energy Code.

TSPR score is not
required if proposed
system design
matches or is better
than the Standard
Reference Design
parameters

To comply, Proposed
building score must be
equal to or higher than
the Baseline building
score.

2/23/26
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Mechanical Plan
Review

Mechanical Equipment

What to look for during plan review ~

Load calculation documentation is provided for all heating & cooling
equipment in the project.

Ventilation CFM calculations are provided identifying minimum required
ventilation for all occupied spaces (per IMC 401 & WSEC-C C403.2.2.1).

Ventilation is provided by DOAS equipment with energy recovery, in
occupancies that are required to comply with this requirement.

For Group R-2 buildings, whole house ventilation equipment with energy

recovery is provided for all dwelling units.

TSPR report is provided if project is subject to this requirement (based on
conditioned floor area, occupancy type and mechanical system types).
Confirm resulting TSPR score complies.

2/23/26
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89

Mechanical Equipment

What to look for during plan review ~

Mechanical Equipment Schedule Details

Heating & cooling equipment information includes efficiency values for all
required performance criteria, including % better-than-code, if applicable.

Cooling equipment information indicates whether economizer is provided,
and if not, exception applied.

Ventilation supply air CFM required is noted for each air handler.
DOAS equipment information includes required ventilation CFM, % energy

recovery effectiveness, and HVAC system(s) the DOAS is paired with.

Whole house ventilation equipment information includes CFM and
% energy recovery.

Space Heating &

Service Water
Heating

2/23/26
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Heat Pump Prescriptive Compliance

Equipment type criteria for space heating & service water heating

2021 WSEC-C Prescriptive Path

o Section C403.1.4 requires heat pumps as the primary source of
space heating energy capacity.

o Section C404.2.1 requires heat pump water heaters (HPWH) as
the primary source of SWH energy capacity for at least 50% of the
calculated peak demand.

= Electric resistance and fossil fuel equipment are only allowed via an
exception to these provisions, or by complying with the Fossil Fuel
Compliance Path.

Why Heat Pumps?

Heat pumps use
phase change to
L‘x"i’.;’.e.,.e el u’;.‘;"i’.::t move heat from
one place to
= e renne another by taking
outdor @ i advantage of the

Coil 9 energy released
= when refrigerant

changes state

from a low temp

Low-Pressure, Expansion Device _High-Pressure, l Iq u Id to a h Ig h
Low-Tf‘:rledralure H|gh-1|’:qmu|;:rature te m p va pO r.
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Equipment Efficiency Comparison

FOSSIL FUEL SPACE HEATING
ELECTRIC RESISTANCE SPACE HEATING

ELECTRIC HEAT PUMP SPACE HEATING

COP

0.80 - 0.90

1.0

2.0-5.0

COP = Energy Output/Energy Input

HPWH Types

Air Source Heat Pump with Storage Tank

Visit the Lighting Design Lab website for course
recordings and handouts on the design, operation
and maintenance of commercial HPWH systems.

Single-Pass
er to working temp in single pa

https://www.lightingdesignlab.com/course-
recordings-and-handouts

Multi-Pass

Heats water to working temp in multiple passd

2/23/26
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Which project
types do the
heat pump
prescriptive
compliance path
apply to?

Space heating systems in new buildings and
additions.

New space heating systems added to an
existing building.

Spaces where there is a change of occupancy
per C505.3:

o Group F, S or U converted to another
occupancy

»  Commercial use converted to a Group R
dwelling unit

» Group R dwelling unit converted to a
commercial use or occupancy

Buildings when there is a change in space
conditioning from low-energy or semi-heated
to fully conditioned.

Heat Pump Space Heating

Prescriptive Compliance

Heat pumps are required as the primary source of space heating

energy capacity.

However, there are several exceptions that allow electric resistance
(ER) and/or fossil fuel (FF) heating equipment, as well as approved
alterative sources of heat energy.

King L—'Iectrica/

C403.1.4

2/23/26
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Heat Pump Space Heating

Sampling of Exceptions to heat pump space heating requirement ~
=  Small conditioned buildings < 2,500 SF (ER)
= Dwelling & sleeping units — ER wattage limitations apply

= Specific essential facilities and conditioned areas where heat pumps
cannot practicably serve the space heating needs (ER and/or FF).

Small systems (ER and/or FF) — Total capacity of all eligible systems
combined is < 5% of total building heating capacity (or serves < 5% of the
total conditioned floor area).

Freeze protection systems (spaces with < 45°F (7°C) indoor design temp)
Serves heat pump defrost cycle

Aucxiliary/supplemental heating for heat pumps and DOAS equipment
(specific design parameter apply)

C403.1.4

Heat Pump Service Water Heating

Prescriptive Compliance

= HPWHSs are required as the primary source of SWH energy capacity
for at least 50% of the calculated peak demand.

However, there are several exceptions that allow electric resistance
(ER) and/or fossil fuel (FF) water heating equipment, as well as
approved alterative sources of heat energy.

Ni ating and
solar collectors

Image courtesy
of the US Energy
Information
Administration

e
Hatco Dishwasher =] .
Booster Heater - > 4 N ) , C403.1.4

C404.2.1

49



100

Heat Pump Service Water Heating

Exceptions to HPWH requirement ~

Up 24 kW plus, 0.1 watts of building SF area, of electric resistance
water heating capacity is permitted.

Electric booster heaters for commercial dishwashers, food service
equipment and other approved process equipment.

Back-up (redundant) SWH systems for essential facilities.

C404.2.1

Alternative Heat Energy Sources

Approved sources in lieu of heat pumps & HPWHs

Recovered waste heat from other systems.

On-site & off-site renewable energy — Heat energy derived from
renewable energy sources.

Pre-existing district energy (FF) — Steam or hot water district energy
systems that serve multiple buildings, that utilize FF equipment as the
primary source of heat energy. Must be pre-existing to the effective
date of the 2021 WSEC-C.

Low carbon district energy — Complies with WSEC-C definitions for
low-carbon district energy exchange systems.

C403.1.4

2/23/26
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Fossil Fuel Compliance Path

Additional energy credits

= Alternative compliance path for project areas that are served by fossil
fuel or electric resistance space heating and/or service water heating
(SWH) appliances.

Additional AEM credits are required per Table C401.3.3

o New construction — Additional AEM credits are in addition to the
number of AEM credits required in C406.2.

o Alterations — Only Additional AEM credits are required.

Number of Additional AEM credits is based on the capacity fraction of
fossil fuel equipment relative to non-fossil fuel equipment.

Use adjusted AEM credit values in Table C406.2(2) for the fossil fuel

compliance path, do not use Table C406.2(1) credit values.
C403.1.4
C404.2.1

101

Fossil Fuel Compliance Path

TABLE C401.3.3
ADDITIONAL CREDITS REQUIRED

Occupancy Group

A ¢
Group Group Group | Group [ Group

R R2 B E L Number of
New building - Additional

. Addtior additional
efficiency credits required for C401.3.31 7 24 101 38 11

space heating systems using I"equired credits

the fossil fuel pathway

New building - Additional is based on the
efficiency credits required for 0401332 projeCt type,

service water heating systems

using the fossil fuel pathway OCCUpancy

Builq]ng additigns - Aqditional group and
efficiency credits required for 401331

space heating systems using heati ng

the fossil fuel pathway t t
Building additions - Additional SyS em ype
efficiency credits required for
service water heating systems
using the fossil fuel pathway

Measure Title Section

C402.33.2

Sample Project - Retail with Semi-heated Warehouse

102
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Fossil Fuel Path Calculator

WASHINGTON STATE
ENERGY CODE

@ Lisa Rosenow

® LOGOUT
MY ACCOUNT
COMPLIANCE TOOLS
'WSEC DOCUMENTS
NEWSROOM
TECHNICAL SUPPORT
EDUCATION AND RESOURCES'
ON DEMAND TRAINING

ASKAWSEC QUESTION

JURISDICTION INFORMATION
RESIDENTIAL SUPPORT
GENERAL

ADMIN

103

itional
2 Coco G
‘Sample Department Store

Home  ContactUs  MyProjects  Logout

X Questions & Feedback

Education and Resources

Technical Resources

NEW FEBRUARY 2026 UPDATE! 2021 WSEC-C Energy y & Load Credits Cc

Forms

This Excel workbook is a set of electronic forms developed to help designers calculate Required and Achieved Energy Efficiency and Load
g Credits to P! with the 2021 WSEC-C. Click on the title above for the latest v6 edition of this form,

revised in February 2026. Reviewing the “ReadMe” and “Using This Form” tabs in the workbook before completing the forms is

recommended. Note that some inputs in the forms require supporting calculations that must be completed separately. These Excel forms

and calculations are included as supporting documentation with a building permit submittal,

Applicable provisions supported by these compliance forms include:

Section C406.1 Additional energy efficiency and load management measures credit requirements
Section C401.3.3 Fossil fuel compliance path - Additional efficiency credits

Section C403.1.4 Use of electric resistance and fossil fuel-fired HVAC heating equipment
Section C404.2.1 Service water heating system type

Section C411 Renewable energy

Energy Efficiency & Load Management Credit Calculation C406-CALC
e 2

Additional Energy Efficiency & Load Management Measures - Required Credits

Load Management

IDiscrete Area List ional Energy Efficiency Measure Credi Measure Credits

Special Occ Case (Only
Occupancy | for Occ. Group M and All
Group Othen)*™® !

Capacity Fraction
Requiring “2;,-:;’ Fossil Fuel| C411

i Exception
Space | Water Cre Credits

Heating | heating Req'd Proposed

Group M None

] 0.38 ] 128.0

AL Other None

1 0 o 0.0

Credits Entered by Whole Project Measures'

0.00

Project Total

104.11 _ 116.36

Code Compliance Forms for Commercial

Buildings as defined in Chapter 2

C406 Additional Energy Efficiency & Load Management Credit Calculation C406-CALC
Revised Oct 2025

Sample Department Store

Proposed Additional Energy Effici Mo

Area ID

NOTES |Floor Area  |Measure

Input for Credits (if

Earned

User Input

Retail 50000  |2. Improved HVAC TSPR

% better than code (0-100) 20

Rotail | 50000 10, 20% reduced lighting pover

Proposed Load Measures

Area ID Measure
NOTE 5.

Input for Calculated Credits (if

Eamed
Input Description User Input

Retail 4. Electric energy storage

Storage Cap Wh/sf|

104
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Capacity fraction of fossil fuel equipment

SPACE HEATING EQUIPMENT AND SYSTEMS FUEL TYPE AND CODE PATH
2021 Washingion Stalo Energy Gode Comp ommrcal Bulding ropter 2

Jiance Fo
‘Sample Department Store

401,
Values can be entered for
tpe

for use in C406-CALC. Results are ot automatically assigned and must be applied (o the appropriale C406-CALC areas by the user. These can

be o i
Equipment of similar type may be lumped for tho fuel type calculation,

inthe Eq

Areald Retail Area (sf) 50000 Description | Retail Sales Floor, Offices & Employee Lounge.

Total Heating €403.1.4/C401.3.3 Complian: €406.2.2.3 Improved Heating Efficiency Credits

Output Capacity |Primary Heating Fuel Proposed | Efficiency Code Percent Above

Equipment Id Eq Desc (Btu/hr) Type Codepath €403.1.4 HP Equipment Exception # Efficiency Units Efficiency Code

€403.1.4 Heat
pump

Retail - Packaged Heat Pump 135,000 Heat Pump 41 cop 34 20.6%

€403.1.4 Heat

Retail - Packaged Heat Pump 65,000 Heat Pump 7.8 i 16.4%
pump

€403.1.4 Heat

Retail - Packaged Heat Pump 65,000 Heat Pump 4 gt 16.4%
pump

Offices - VRF Multi-Split System 72,000 Heat Pump CREELARES L 21.2%
pump

Capacity fraction = 0% |

Total Heating Capacity| 337,000 Fossil Fuel Fraction ( 0.00) Percent Better than Code

Areald Wrhs. Area@ 5000 ool ‘Semi-heated Product Storage Warehouse

Total Heating €403.1.4/C401.3.3 Complian: €406.2.2.3 Improved Heating Efficiency Credits

Output Capacity |Primary Heating Fuel Proposed | Efficiency Code Percent Above

Equipment Id EqDesc (Btu/hr) Type Codepath €403.1.4 HP Equipment Exception # Efficiency Units Efficiency Code

Boiler Warehouse Radiant Floor - Condensing Boiler 180,000 Fossil Fuel €401.3 Fossil Fuel None 92 AFUE 82 12.2%

Total Heating Capacity. 180,000 Fossil Fuel Fraction

Capacity fraction = 100%

Percent Better than Code

105

Capacity fraction of fossil fuel equipment

SWH EQUIPMENT AND SYSTEMS FUEL TYPE AND CODE PATH SWH-EQ-DET

2021 Washington State Energy Code Compliance Forms for Commercial Buildings s defined in Chapter 2

Project Title: Sample Department Store Date

These tables are provided to calculate the fraction of service water heat capacity that must comply via C401.3.3 for use in C406-CALC. Results are not automatically assigned and must be applied to the appropriate C406-CALC areas by the
user. Values can be entered for the whole building and used for all areas, or entered for each area. When calculating inputs for areas heated by equipment located in other areas enter the capacity of the terminal equipment. Equipment of
similar type may be lumped for the fuel type calculation, indicate equipment counts in the Eq Desc field and enter the total capacity of all of the lumped equipment. Areas that do not directly use SWH but whose occupants go to adjacent areas for
ot water should use the fossil fuel fraction for those adjacent areas.

Areald Retail Area (sf) Dscriptionl

C€404.2.1/C401.3.3 Compliance

Total Heating
Output Capacity |Primary Heating Fuel
Eq Desc (Btu/hr) Type Code path C404.2.1 HP
HPWH Air Source Heat

62,500 C404.2.1.1 Heat pump
Pump

€404.2.1.1 Allowed Non-
HP

Electric Point of Use 45,000 Electric Resistance C401.3 Fossil Fuel

Electric Point of Use 37,500 Electric Resistance C401.3 Fossil Fuel

Electric Point of Use 37,500 Electric Resistance C401.3 Fossil Fuel

Electric Point of Use 37,500 Other

Total Water Heat Capacity 220,000 Fraction requiring C401.3.3 compliance|

Capacity fraction = 38%

106
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Fossil Fuel Compliance Path -
Total Credits Required

Credits Calculation Example

Building Area-Weighting rea s - AdionslEnargy Effciancy Measurs
= Retail = 91% of Bldg Area R 53 Fos e
= Warehouse = 9% of Bldg Area e | crah

Space Water | Credits | Credits
ea | Heating | heating | Reqd Reqd
30.02
49 56

Fossil Fuel Capacity-Weighting
= 38% of SWH is provided by
fossil fuel equipment

Total Required Credits = 104.11
Area-Weighting &
Capacity-Weighting Applied

107

Space Heating &
SWH Plan Review

108
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Mechanical Space Heating

What to look for during plan review ~

= Compare mechanical equipment schedule information with values
entered into the fossil fuel compliance calculator, and mechanical
compliance webtool output report, to confirm they match.
(Capacities, equipment efficiencies)

If fossil fuel and/or electric resistance space heating equipment is
included in the project, confirm capacity-weighting calculations are
provided.

If fossil fuel path exceptions are applied, confirm required
documentation supporting eligibility is provided.

109

Service Water Heating

What to look for during plan review ~

= Compare capacities provided in service water heating equipment
schedule with values entered into the fossil fuel compliance
calculator to confirm they match.

If fossil fuel and/or electric resistance service water heating
equipment is included in the project, confirm capacity-weighting
calculations are provided.

If fossil fuel path exceptions are applied, confirm required

documentation supporting eligibility is provided.

110
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Additional Energy

Efficiency and
Load Management

111

How many base credits are required
for additional energy efficiency?

TABLE C406.1
ENERGY MEASURE CREDIT REQUIREMENTS

. 5 Occupancy Group
Required Credits Section P p
for Projects x;’p ggp Group B | Group E All Other #

New building energy
efficiency credit C406.2 54 41 42 48 49
requirement

Building additions
energy efficiency C406.2 21 2
credit requirement

New building load
management credit C406.3 27 26
requirement

Number of required credits is based upon the project scope
and the occupancy group.

112
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114

How many base credits are required
for additional energy efficiency?

Exceptions reduce the minimum required number of AEM credits
by 50% for the following spaces:

o Unconditioned and low energy spaces

o Equipment buildings

o Open and enclosed parking garages

o Building additions with < 1,000 SF of conditioned floor area

Credit weighting for unconditioned building areas is based on the
"All Other” occupancy category, regardless of actual occupancy.

How many credits are required for
load management?

TABLE C406.1
ENERGY MEASURE CREDIT REQUIREMENTS

Occupancy Grou
Required Credits pancy P

for Projects Section | Group Group

R R.2 Group B | Group E All Other

New building energy
efficiency credit 54 41 42 48 49
requirement

Building additions
energy efficiency
credit requirement

New building load
management credit
requirement

Number of required credits is based upon the project scope
and the occupancy group.

2/23/26
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Which project types are required to
comply with load management?

= New buildings greater than 5,000 SF

= Does NOT apply to:
First occupancy build-out of a tenant space (initial TI)
Building additions

All alterations, including spaces undergoing a change in space
conditioning or occupancy

Unconditioned and low energy spaces
Equipment buildings

Open and enclosed parking garages
Warehouses

Additional Energy Efficiency and
Load Management Measures

WASHINGTON STATE

ENERGY CODE = Home  ContactUs  MyProjects  Logout = Questions & Feedback X

@ Lisa Rosenow Education and Resources
@ LOGOUT

Technical Resources

& MYACCOUNT

NEW FEBRUARY 2026 UPDATE! 2021 WSEC-C iti Energy i & Load Credits Cc Forms

" 'COMPLIANCE TOOLS v
This Excel workbook is a set of electronic forms developed to help designers calculate Required and Achieved Energy Efficiency and Load

B WSEC DOCUMENTS anag Credits to pliance with the 2021 WSEC-C. Click on the title above for the latest v6 edition of this form,
revised in February 2026. Reviewing the “ReadMe" and “Using This Form” tabs in the workbook before completing the forms is

« NEwsRoOM recommended. Note that some inputs in the forms require supporting calculations that must be completed separately. These Excel forms
and calculations are included as supporting documentation with a building permit submittal.

@ TECHNICAL SUPPORT v

Applicable provisions supported by these compliance forms include:

EDUCATION AND RESOURCES

« Section C406.1 Additional energy efficiency and load measures credit

« Section G401.3.3 Fossil fuel compliance path - Additional efficiency credits

« Section G403.1.4 Use of electric resistance and fossil fuel-fired HVAC heating equipment
ASKAWSEC QUESTION « Section G404.2.1 Service water heating system type

« Section C411 Renewable energy

ON DEMAND TRAINING

JURISDICTION INFORMATION
A RESIDENTIAL SUPPORT
© GENERAL

& ApmiN
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C406-C411-SUM

Forms for C Revised Oct 2025

Project Title:

Buildings as defined in Chapter 2
Sample Department Store Date

[Applicant Information. Provide contact information for individual who can respond to inquiries |For Buildina Dept. Use
about compliance form information provided.

(Company Name:

WSEC Webtool Technical Support

(Company Address:

[Applicant Name:

ABC Construction

[Applicant Phone:

360-539-5300

[Applicant Email

com.techsupport@waenergycodes.com

Project Type & Area

Select one construction type per form. For
projects that include multiple construction
types, separate forms must be completed.

Proje

Project Type _New Construction

Project Floor Area 55,000

ct C i Floor Area 55,000

. Space and Water Heating Fue
Compliance [Eleetiann
C401.3.3. Service hot water must be
Status

€404.2.1 or C401..
C401.3 requires t
energy efficiency credits be achieved.

Is any space heat in the project area provided by equipment that does not comply with C403.1.47

Is any service hot water used in the project provided by equipment that do not comply with C404.2.12

provided by equipment complying with
Summary

C411 Summary

Values in this section are auto-filled
from the RE-CALC worksheet and are
write-protected. RE-CALC is required
for all new construction, adation,
change of conditioning, and change of
use projects with conditioned floor area
larger than 10000sf .

C411.1 Compliance

On-site Renewable Capacity (kW)
On-site Renewable Capacity (W/CFA)

Applicable C411.1 Exception

Extra C406 Energy Credits Required for C411 Compliance

ummary
Compliance results indicate whether
the proposed number of credits
complies with C406 required number
of credits including additional credits
required by C401.3.3 and C411.

117

‘Sample Department Store

C406.2 Additional Energy Efficiency Measure Credit Compliance

C406.3 Load Measure Credit C

C406-CALC

Additional Energy Efficiency & Load Management Measures - Required Credits

IDiscrete Area List

Load Management
Additional Energy Efficiency Measure Credi Measure Credits

Special Occ Case (Only
Occupancy | for Occ. Group M and All Special Conditioning
Group Othen)*™® ! Case™

Capacity Fraction
Requiring C401.3.3
roE s Fossil Fuel| €411
Exception
its

Space Water Credits | Cre
Heating | heating Reqd Reqd Proposed

Group M None None. Retail

] 0.38 30.02 ] 128.0

AL Other None None. Warehouse

1 0 56 o 0.0

Credits Entered by Whole Project Measur

0.00

Project Total

104.11 _ 116.36

Sample Department Store

Proposed Additional Energy Effici Mo

Area ID

NOTES |Floor Area  |Measure

Input for Credits (if

Earmed
Input ipti User Input

Retail 50000 |2. Improved HVAC TSPR

% better than code (0-100) 20

Rotail | 50000 10, 20% reduced lighting pover

Proposed Load Measures

Area ID Measure
NOTE 5.

Input for Calculated Credits (if

Eamed
Input Description User Input

Retail 4. Electric energy storage

Storage Cap Wh/sf

118

59



Envelope Additional Energy Efficiency
and Load Management Measures

What to look for during plan review ~

= Verify required documentation for  gi%,c4i Sunma ot
claimed measures are included in e
project documents.

Refer to Sections C406.2 and
C406.3 for additional energy
efficiency and load management
measures eligibility requirements.

119

Building Envelope Measures

What to look for during envelope plan review ~

= Reduced envel ope U *A measure Envelope & Miscellaneous Additional Energy Efficiency and Load Management Measures
requ ires com pon ent pe rformance * Additional Energy Efficiency Measures
UA calculations with 0.85 e ———————
multiplier applied. Enhanced anvelope performanca - 1656 ower UA

Reduced building air leakage - 68% of max allowed leakage rate
F O Reduced building air leakage — 33% of max allowed leakage rate
Reduced air lea kage ta rg et shall O ENERGY STAR commercial kitchen equipment
be Stated | n the prOjeCt Scope O Efficient elevator equipment (buildings = 3 stories)

O No envelope or miscellaneous additional energy efficiency measures included in project

Refer to Sections C406 for
documentatlon reqUIrements for Select all that apply to scope of project
other envelope measures. © Autormated shacing

O Building thermal mass
O No envelope or miscellaneous load management measures included in project

* Load Management Measures

120
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U x A Calculation NEW BUILDING - FULLY CONDITIONED DOES NOT COMPLY
Opaque Envelope Assemblies PROPOSED TARGET
e =
[m— oo | waon | me | om | e | e
-
o P N e[| oo
e
St -Commeral vt oo | oo |
Slab on Grade Floors 'PROPOSED TARGET
|
b on g Fors Aty AR
[ s s | omo | e | om | W0 | aw
= rarosm) S
I
————— —
VerticalBenstration Asembly D Femeeation| 00 Uxa  |Feoemrmion| SR Uxa
‘Opening (SF) Opening (SF)
ol AW or e i ot | o3 | a0 | [ow | om0
| PO — 0.85 multiplier applied
Factor__| Opening (SF) Factor | Opening (SF)
: : = .
pr—— p—r— [om | a0 | oo | ow | = 1500 Target UsA Target UxA with Adjustment
o —
P [ ] S T o [ 4,504 3528
Opening (SF) (SF)
Ao ot oo [ oo | w0 | ow | U0 | wn
-
T T | Tarpt G with Adstmen
Project Totals | 68900 [ 4481 | 68,900 [ 4504 | s M

NOTE: Enhanced envelope credit applied - 0.85 multiplier has been applied to the Total Target UxA for exterior arcas only. Refer to Target UxA with Adjustment.

SHGC x A Calculation NEW BUILDING - FULLY CONDITIONED COMPLIES ~
Fenestration Assemblies | PROPOSED TARGET O PO
: e =
Gt G
Glazed Doors Assembly ID ‘ PF Rough SHGC xA Rough SHGCxA »
‘ |poorSise | opimtsn DeurSGC | gpping 51 erio a s
S| Gz | weos | o | awo | ms | ow | 0 | ws
Rmbiy Assembly d dllO
Horkzonl ‘ PR ‘ | S P T .
Opening (SF) Opening (SF) »
- : oo A
o] s | [ow | omo | s [ ow | W0 DO
T z Assembly mbly
Tt ‘ sy 1D ‘ v st S T ey [Feastmon] R T e 0 ae A
s Opening (SE) Opening (5¥) 0 c
ras-canmmorena| vt | weor | o | v | e [ 7
d A
T Fropwed SHGCTA | T SGEAA
P | o0 \ s \ som \ 135

121

Lighting & Electrical System Measures

What to look for during lighting & electrical plan review ~

Reduced “ghtmg power Lighting & Electrical Additional Energy Efficiency and Load Management Measures
measures require LPA-LPD
calculations with 0.90 or 0.8
LPA multiplier applied.

* Additional Energy Efficiency Measures

Select all that apply to scope of project.

Reduced lighting power density - 10% lower than LPA
Enhanced controls measure O Redused lihting povier densty - 2096 lower than LPA
. nhanced digital lighting controls
requires that = 50% of gross floor Ot ot e e sy s
area haS | um | na | res W|th e|th er O No lighting or electrical additional energy efficiency measures included in project

L L LC or N LC con rol S. * Load Management Measures
Refer to Sectlons C406 fo r Select all that apply to scope of project.
documentation requirements for e e meregenent
other | |g hti ng & electrical ® No lighting or electrical load management measures included in project

measures.

122
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Lighting Power Density 10-20% Lower Than

Compliance Results for Interior Lighting / New Building

Project: Sample Department Store -
Interior Lighting / New Building - complies via Space By Space

Lighting SMART Console

Create a console of information for each applicable Lighting

Enter project information in Console below for Interior Lighting / New Building Back to General Lighting Information

Lighting Scope Type / Project Type ‘Compliance Method: Calculation Adjustment v o
Interior Lighting / New Building ~ Space By Space Building Area Reduced lighting power density Verify Gompliance  Notifications

[10% ~
Status COMPLIES SPACE BY SPACE Last compliance check ran November 26, 2025

iance Summary  Lighting Power Allowance Tables  Console Instructions

Add Space Type [ (Select One)

Total Watts Allowed
Gross Interior Linear LPA (LPA x SF) or Total Proposed Watts
General Space Type Specific Space Type Area (SF) Feet(LF)  (Watts/LF)  (LPAxLF) (LPD + Display)

Retail @@ General sales 20,000 I 21,000
@ Retail @ Sales display - Furniture/clothing/cosmetics/art 15,000 I 10,000 10,000
Warehouse/storage area @ Medium to bulky palletized items 5,000 X 1,650
isplay Extra Allowance 500

Proposed Total LPD

Calculation Adjustment Applied - LPA x 0.9 29,835

123

Mechanical System Measures

What to look for during mechanical plan review ~

= Better-than-code efficiency
measu res req u“"e Capac'ty_ Systems & Equipment Additional Energy Efficiency and Load Management Measures
We]g hted average CaICulat|onS » Additional Energy Efficiency Measures
showing % better efficiency for Seectall that apy to s50pe of proect

all a ppl icable efficien cy HVAC cooling equipment - 5-209% better than code efficiency & improved fan
efficiency
parameters. HVAG heating equipment - 5-20% better than code efficiency

High performance dedicated outside air systems (DOAS)
H HVAC TSPR score 5-20% better than code minimum
TS P R measure req uires report Low-carbon district energy exchange systems for HVAC loads improved by 10%
1 0,
showing % better score.

Low-carbon district energy exchange systems for HVAC loads improved by 20%
DOAS measure requires = 909 Faut detecton and iagnostics(FOD) systms
Of con d |t|0 ned f|00 r area h as No mechanical additional energy efficiency measures included in project
ventilation provided by high * Load Management Measures

. For electric cooling and heating
performance DOAS eq ulpment Select all that apply to scope of project systems, configure automatic HVAC

controls to gradually increase the

2021 WSEC-C - HVAC controls for
heating/ cooling load management

HVAG load management cooling setpoint by at least 3°F during

Refer to Section C406 for Gooling energy sorage summer s drand pros
. . No mechanical load managemen "educe the heating setpoin atians

documentation requirements for % 3 cutng vinterpeak mand

other mechanical measures. rectonCA0832;

periods. Refer to 2021 WSEC-C

124
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00 QUIP OVERCODE PERFORMA 406-A
2021 Washington State Energy Code Compliance Forms for Commercial Buildings as defined in Chapter 2 Revised Oct 2025|
Project Title: ‘Sample Department Store Date 12/1/25

Areald Area | Description . 0
Space Cooling Equi /Systems 0
€406.2.2.2 Improved Cooling Efficiency Credits D ~tta
CoolingOutput | Proposed Cooling | CoolingEfficiency |  Code Cooling . =
Id Eq Desc Capacity (Btu/hr) Efficiency Units Efficiency Percent Above Code ~
HP-1 Packaged Heat Pump 120,000 122 EER 11 10.9% OQ
HP2 Packaged Heat Pump 60,000 15 SEER2 13.4 11.9%
a
HP-3 Packaged Heat Pump 60,000 15 SEER2 13.4 11.9% 0 D
VRF-L VRF Mulit-Split System 72,000 13 EER 11 18.2%
)
Total M5 E2000) Percent Better than Code 13.0%

PA A QUIP AND PE AND CODE PA D Q-D
2021 W asingion tatoEnetgy Gode Gomplanco Forms or Gommercia Bulings as dfined n Chaptr 2 Revised OoL2025]
Project Title: ‘Sample Department Store Date 12/1/25
These tables are provided to calculate the fraction of space heat capacity thal must comply via C401.3.3 i Tor use ‘Results are ic 10 the appropriate C406-CALC areas by the user. These can
o used o caculto the code fuel path andir he imp Valuos can be buiding and used for il reas, or arva, areas enler the equipment
[Equipment o similr type may be fump Tuel ype ca i counts in the £ Dosc

‘Areald Retail Avea (s0] 50000 Description Retail Sales Floor, Offices & Employee Lounge
Total Heating C403.1.4 / C401.3.3 Compliance C406.2.2.3 Improved Heating Efficiency Credits
Output Capacity [Primary Heating Fuel Proposed | Efficiency Code | Percent Above

N Equipment 1d £q Desc (Btu/hr) Type Codepath C403.1.4 HP Equipment Exception # Efficiency Units Efficiency Code

HP-1 Packaged Heat Pump 135,000 Heat Pump EIEEMGER a1 cop 34 20.6%
pump

HP-2 Packaged Heat Pump 65,000 Heat Pump CIEEMIGER 78 cop 6.7 16.4%
pump

HP-3 Packaged Heat Pump 65,000 Heat Pump CIERMIRER 78 cop 6.7 16.4%
pump

VRF-1 VRF Multi-Split System 72,000 Heat Pump €403.1.4 Heat 4 cop 33 212%
pump

Total Heating Capacity| 337,000 Fossil Fuel Fraction 0.00 Percent Better than Code 19.1%

125

5-20% Better
Than Code

TSPR Score
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Washington State
TSPR Analysis

Us oerarment or eneray10tal System Performance Ratio for HVAC

BUILDING INFORMATION

TSPR Example Retail: PSZHP + DOAS; 2021 Building Type: Retail
WSEC; CZ 4C

20201 Cedar Valley Road
Lynnwood, WA 98036

Analysis Date: 02/16/2026

Gross Floor Area: 10,000 ft*
Year of Construction:  N/A (New)

Building ID #: 5
Software Release: 2024.1.0.388

Whole Building Total System Performance Ratio

Proposed Building TSPR:
Baseline Building TSPR:

Larger number = Better score

@ The Proposed Building TSPR exceeds the Target Buildinfl TSPR and thereby complies with 2021 Washington State Energy Code.

Total System Performance Ratio (TSPR) is the ratio of thefsum of a building’s annual heating and cooling load in thousands of BTUs
o the sum of the cost of energy consumption (USD) fromythe building’s HVAC systemns.

SUBMITTED BY

Name
Organization
Email

Phone Number

ANALYSIS PARAMETERS

Energy Code
ASHRAE Climate Zone
Weather Station

Example

10% better Example
TSPR score

example@gmail.com

2021 Washington State Energy Code
4C, Mixed - Marine
Hartford Bradley Intl Ap CT USA TMY3 WMO#=725080

The Total System Performance Ratio Analysis has been performed in accordance with the 2021 Washington State Energy Code.

2/23/26
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Service Water Heating System Measures

What to look for during SWH plan review ~

Measures include pre-heating
SW using sources of waste
heat, solar hot water heating,
and high efficiency SWH
equipment, temperature
maintenance and distribution
systems.

Refer to Section C406 for
documentation requirements for
claimed SWH measures.

Systems & Equipment Additional Energy Efficiency ~=~* -~~~

2021 WSEC-C - Waste heat recovery
for SWH
» Additional Energy Efficiency Measures
At least 30% of the total annual energy
required for SWH in the project shall
be provided via waste heat recovery
Waste heat recovery for SWH systems sources. If the project includes
[0 On-site renewable energy SWH systems condenser water systems subject to
Section C403.9.2.1, then the threshold
for complying with this measure is a
Low-carbon district energy exchange systems| |oact 70%. Refer to 2021 WSEC-C
Low-carbon district energy exchange systems| Section C406.2.6.2.

Select all that apply to scope of project.

[0 Shower drain heat recovery equipment
(

g

High performance heat pump water heating (Hi-wryequipment—

Point of use water heating equipment

[ Self-regulated heat trace systems for temperature maintenance

[CJHPWH equipment for temp maintenance in multiple riser distribution systems

[ High efficiency circulation systems in multiple riser distribution systems
No SWH additional energy efficiency measures included in project

* Load Management Measures

[J Service hot water energy storage
O No SWH load management measures included in project

Renewable
Energy

2/23/26
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Renewable Energy Systems

On-Site Systems

= Minimum energy generation capacity not less
than 0.5 watt/SF or 1.7 Btu/SF multiplied by
the sum of all gross conditioned floor areas of
the building or building addition.

Renewable energy generation system may be
located on or within the building or located on
or within another structure elsewhere on the
project site.

There are exceptions for buildings with limited
available roof area or where a substantial
portion of the roof area is shaded.

Renewable Energy Systems

Off-Site Alternatives
= Energy sources that are delivered or credited to the building.
= Renewable energy multiplier factor applies depending on the source.

= Approved options include:

o Self-generation via an off-site
renewable energy system owned
by the building project owner.

o Community renewable energy
facility systems

o Renewable power purchase
agreement (PPA)

Community solar system at Greenbank Farm, Whidbey Island -
Image courtesy of Greenbank Farm

2/23/26
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C406-C411-SUM

Forms for C ial Buildings as defined in Chapter 2 Revised Oct 2025

Project Title: Sample Department Store

Date

| Applicant Information. Provide contact information for individual who can respond to inquiries

For Building Dept. Use
[about compliance form information provided.

Company Name: WSEC Webtool Technical Support
Company Address:

[Applicant Name: Lisa Rosenow

[Applicant Phone: 360.539.5300

[Applicant Email: com.techsupport@waenergycodes.com

Project Type & Area

Select one construction type per form. For Project Type _New Construction
Pprojects that include multiple construction

P t Fl Al 55,000
types, separate forms must be completed. EEEREDAD S LU
‘ 4 1 1 Project Conditioned Floor Area 55,000

Space and Water Heating Fue

Compliance [Eleetiann
C401.3.3. Service hot water must be

S t t provided by equipment complying with Is any service hot water used in the project provided by equipment that do not comply with C404.2.12

Is any space heat in the project area provided by equipment that does not comply with C403.1.47

C404.2.1 or C401.3. Complinace with
C401.3 requires that addtional C406.2
energy efficiency credits be achieved.

Summary

C411 Summary C411.1 Compliance
Values in this section are auto-filled

from the RE-CALC worksheet and are
write-protected. RE-CALC is required On-site Renewable Capacity (kW)
for all new construction, adation,

change of conditioning, and change of On-site Renewable Capacity (W/CFA)
use projects with conditioned floor area

larger than 10000 . Applicable C411.1 Exception
Extra C406 Energy Credits Required for C411 Compliance

Cc%%ni%ﬂwws - C406.2 Additional Energy Efficiency Measure Credit Compliance
the proposed number of credts
complies with C406 required number
of credits including additional credits
required by C401.3.3 and C411.

C406.3 Load Measure Credit C

131

C411 / C406.2.5 Renewable Energy Worksheet
2T e ion S £y Gt COmpI RIS ot CmmOTe BUIGNGS 2 Goihes I Grepter 2
Project Tte. _[Sample DepartmentStre

ihether the project compl C411 and, if a C411 exception is utiized, the number of extra C406 Addtional efficiency credits
required. It also establishes the on-site and off-site for C: it. , additions, change of space
conditioning, and change of use projects with conditioned floor area larger than 10,000 square feet must complete this form.  Other project do not need to
complete this unless they are seeking C406.2.5 credits for renewables.

Areal
Descripton

Total Installed/ | RenewableEnergy | Code Credited
Type _|Renewable Energy Source" ™! Location Contracted kW. Factor

Onsite | On-site renewable energy system Onssite 275 1 27.5

C411 On-Site
& Off-Site
Renewable SRR P ntarneabls )

Project Code Credited Off-site renewables (kW)

Energy S

Project Conditioned Floor Area

€411 Compliance

S u m m a ry €411 Compliance

On-site renewables (W/cfa)

Specify Applicable C411.1 Exception

€411 Compliance Check (On-site RE of at least 0.5 W/sf or exception)

Extra C406 Energy Credits Required for C411.1.1 Compliance

€406.2.5 Renewables y . .
Project On-site renewables available for C406 (kW)
Off-site capacity is the capacity after
diamenCyelcaiienenaze) Project Off-site renewables (kW)

To claim C406 credit enter a valus of
10 greater than the value in cell F39 for
workshest C406-CALC.

Total Renewable Capacity Available for C406 credit (kW)

Total Renewable Capacity Available for C406 credit (W/sf)
Total Renewable Capacity Utilized for C406 credit (W/sf)

132
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Commissioning

133

Value of Commissioning

The job of the commissioning professional is to conduct functional
performance testing to verify that all building systems required to be
commissioned are installed and function interactively:

= As defined in the owner’s design specifications, AND

=  Comply with all applicable code requirements.

Key details evaluated during commissioning include:

= Required system controls are installed and accurately configured
(mechanical, service water heating, lighting, metering, refrigeration).

= HVAC systems are properly balanced and satisfy design setpoints.

134
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When is commissioning required?

Mechanical — Total HVAC equipment capacity in the
project is = 180,000 Btu/h (15 tons) cooling or
= 240,000 Btu/h heating.

Service water heating project scope includes:
o Distribution system with circulation pump & controls
Largest SWH system capacity is = 200,000 btu/h

Project includes HPWHs (except small, packaged
unit serving single dwelling unit)

Project includes solar thermal water heating, and/or
permanent pools/spas

Lighting — Total installed lighting wattage in the project is
= 10 kW or lighting with automatic controls is = 5 kW.

Remote refrigeration systems (not self-contained units).

Commissioning

What to look for during plan review ~

C408.1.1 Commissioning in construction documents.|Construction documents shall clearly indicate provisions for commissioning process.

The construction documents shall minimally include the Tollowing:

1. A narrative description of the activities that will be accomplished during the commissioning process. At a minimum, the
commissioning process is required to include:

1.1. Development and execution of the commissioning plan, including all subsections of Section C408.1.2;

1.2. The certified commissioning professional's review of the building documentation and close out submittals in accordance with
Section C103.6; and

1.3. The commissioning report in accordance with Section C408.1.3.

2. Roles, responsibilities, and required qualifications of the certified commissioning professional.

3. Alisting of the specific equipment, appliances, or systems to be tested.

€408.1.4.1C issioni pliance. Buildings, or portions thereof, shall not be considered acceptable for a final inspection pursuant to
Section C104.2.6 until the code official has received a letter of transmittal from the building owner acknowledging that the building owner or
owner's authorized agent has received the Commissioning Report. Completion of Commissioning Compliance Checklist (Figure C408.1.4.1) is
deemed to satisfy this requirement. Phased acceptance of Commissioning Compliance Checklist for portions of the work specific to the trade

that is being inspected is permissible where accepted by the code official and where the certified commissioning professional remains
responsible for completion of the commissioning process. If there are unresolved deficiencies when the final inspection is scheduled, the
Commissioning Report shall be submitted and shall describe the unresolved deficiencies.

€408.1.4.2 Copy of report. The code official shall be permitted to require that a copy of the Commissioning Report be made available for
review by the code official.

2/23/26
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FIGURE C408.1.4.1
COMMISSIONING COMPLIANCE CHECKLIST

Project
Information

Project Name:

Project Address:

Certified Coms g Professional:

Type of ISO Certification and Number:

Supporting
Documents

a

Manuals, record documents and training have been completed or are scheduled (Section C103.6)
« Building operations and maintenance information (C103.6.2) have been submitted to the owner
or scheduled date
Manuals (C103.6.2.1) have been submitted to the owner or scheduled date:
Compliance documentation (C103.6.3) has been provided to owner or scheduled date:
System operation training (C103.6.4) has been provided to owner or scheduled date:

Commissioning
Plan

Plan was used during ion (Section C408.1.2)

Commissioning
Report

Commissioning Report has been submitted (Section C408.1.3)

Mechanical Systems were included in the commissioning process (Section C408.2)

O Testing, adjusting and balancing is complete (Section C408.2.2)

Systems

O There are unresolved deficiencies with the mechanical systems. These are described in the attached
Commissioning Report submitted to the Owner.

Service Water Heating Systems were included in the commissioning process (Section C408.3)

There are unresolved deficiencies with the service water heating systems. These are described in the
attached Commissioning Report submitted to the Owner.

Controlled receptacles and lighting control systems were included in the com ing process
(Section C408.4)

O There are unresolved deficiencies with the electrical power and/or automatic lighting controls. These are
described in the attached Commissioning Report submitted to the Owner.

Additional systems were included in the commissioning process (Section C408.5)

O There are unresolved deficiencies with systems required by C406 or C407. These are described in the
attached Commissioning Report submilted to the Owner.

Metering systems were included in the commissioning process (Section C408.6)

QO There are unresolved deficiencies with the metering system. These are described in the attached
Commissioning Report submitted to the Owner.

systems inthe process (Section C408.7)

QO There are unresolved deficiencies with systems required by Section C410. These are described in the
attached Commissioning Report submitted to the Owner.

I hereby certify that requirements for Section C408 System Commissioning have been completed in
accordance with the Washington State Energy Code, including all items above.

Certifed Commissioning Professional Date

1 hereby certify that requirements for Section C408 System Commissioning have been completed in
accordance with the Washington State Energy Code, including allitems above.

Building Owner or Owner's Representative

137

Checklist submitted to
building owner or
owner’s representative
after commissioning is
completed.

: Streamlining the Process for
2021 WSEC-C Plan Review

138

WSEC Commercial Technical Support Team:

Lisa Rosenow — Evergreen Technology Consulting (ETC)
Duane Lewellen — Lewellen Associates, LLC

(360) 539-5300|com.techsupport@waenergycodes.com
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