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WSEC Layout (101.3)

Chapters 1-10 are for single family residential
bldgs

Chapters 11-15 are for commercial and multi-
family bldgs.

Shared Chapters

Chapter 2 17 Definitions
Chapter 7 - Standards

Chapter 10 T Default U-Factors




Definition: Single Family Residential

See IRC; R101.2, Scope for further details
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Alterations: Building Envelope
(101.3.2.5)

Insulation levels in remodeled buildings do not
have to meet current requirements but framing
cavities must be filled to their full depth when

exposed.

2 X 4 walls must be insulated to R-15
2 X 6 walls must be Insulated to R- 21

Roof/Ceiling Assemblies need required
space for ventilation



Furnace Replacement (101.3.2.6)

Duct *sealihgand-testing is required when a
space conditioning system is altered including

Air handler replacement

Outdoor condensing unit (AC or HP)
Cooling or heating coills

Furnace heat exchanger

*Current emergency rule in effect until the end of
August requires testing but no sealing
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Duct Testing (existing houses)

Compliance options for field verification

—Max—leakage rates:
—8%-CFAforTotal-duct-leakage
—6%CFA-forLeakage-to-exterior

oFr
installation duct loal uced |
oFr

. Y |
Emergency rule requires test result to be
documented on the affidavit and submitted to the
building department and home owner

Duct testing standards are posted at:
Www.energy.wsu.edu/code

See website
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Exceptions:

Ducts with less than 40 lineal feet In
unconditioned spaces

Ducts that have been previously tested

Ducts containing asbestos
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Duct Testing Affidavifexisting Const.)

WASHINGTON STATE UNIVERSITY

EXTENSION ENERGY PROGRAM

Duct Leakage Affidavit (Existing Construction)
Permit #:

House address or lot number:

City: Zip:

Cond. Floor Area (ftz): Source (circle one): Plans Estimated Measured
[ Duct tightness testing is not required for this residence per exceptions listed at the end of this document

Air Handler in conditioned space? [] yes [J no Air Handler present during test? [] yes [J no

Maximum duct leakage (check method used):
[ Method 1

Total duct leakage, air handler installed: (floor area x .08) = CFM@25 Pa
[ Method 2

Leakage to outdoors: (floor area x .06) = CFM@25 Pa

Test Result: CFM@25Pa
Ring (circle one): Open 1 2 3

Duct Blaster Location: Pressure Tap Location:

[ Method 3

The measured duct leakage shall be reduced by more than 50% relative to the measured leakage prior to the installation or

replacement of the space conditioning equipment. A visual inspection including a smoke test shall demonstrate that all accessible leaks
have been sealed.
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Pre-i ion test result: CFM@25Pa
Post installation test result: CFM@25Pa

Post il ion leakage rate must be less than 50% of pre-in: ion rate

Vg

]

Company Name: Duct Testing Technician:

Date: Phone Number:

[ Method 4

If it is not possible to meet the duct requirements of 1, 2 or 3, all accessible leaks shall be sealed and verified through a visual
inspection and a smoke test by a certified third party.

| certify that these duct leakage rates are accurate and determined using standard duct testing protocol and all accessible
leaks have been sealed.

Company Name:, Certified Third Party: Date:

Washington State Energy Code reference:

101.3.2.6 Mechanical Systems: Those pars of systems which are altered o repiaced shall comply with Section 503 of this Code when a space-conditioning system is aitered by the installation or
(including the sk hander. oukdoor condensing uni of a spR system i condiionar o heat pump. coolg of
heating coil, or of e s et exchanger). the duct system that is connected to the new of replacement ondioning equipment shal be sesied. 88 confrmed Brough
field verification and dlagnostic testing in accordance with procedures for duct sealing of existing duct systems as specified In the RS-33. to one of the fallowing requirements. 1 2
Exceptions: 1. Duct systems that are documented to have been previously sealed as confirmed through field verification and diagnostic testing in accordance with procedures in RS-33.
2. Ducts with less than 40 linear feet in unconditioned spaces.

3. Existing duct systems constructed, insulated or sealed with asbestos.




Certificate (105.4)

Posted within
electrical panel

Insulation
Windows

HVAC efficiency
Duct leakage
Air leakage

Certificate

Lance

y Compl
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Certificate posted at:
www.energy.wsu.edu/code

2009 WSEC R

See website

Property Address:

Conditioned Floor Area Date / /

Builder or registered design professional :

Signature:
R-Valites
Ceiling:  Vaulted R- Floors Over unconditioned space R-
Attic R- Slab on grade floor R-

Walls: Above grade R- Doors R-

Below, int. R- R-

Below, ext. R- R-

U-Factors and SHGC
NRFC rating (or) Windows U- SHGC-
Default rating (Chapter 10 WSEC 2005) Skylights U- SHGC-
Chapter 9 Option(s) Total Chpt. 9 Credits
Heating, Cooling & Domestic Hot Water
System Type Efficiency
Heating
Cooling
DHW
Duct & Buiiding Atr Leakage

All ducts & HVAC in conditioned space ( yes/no ) Insulation R-
Test Method: _Total leakage _Leakage to exterior _Air handler present
Test Target CFM@25Fa Test Result CFM@25Pa

Building air leakage target: SL A<0.00030 - Tested leakage: SLA=

Onsite Renewabie Energy Electric Power System

System type: Rated annual generation Kwh
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Chapter 2 Definitions
44 new definitions added
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Definition: NOMINAL R-VALUE:

The thermal resistance of insulation alone as
determined in accordance with the U.S. Federal
Trade Commission R-value rule.

TO STOP CONNECTING THE DOTS
AND ASKING QUESTIONS.

JUST PAY ME YOUR MONEY AND SHUT UP.

15
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Chapter #3 Design Conditions

Table 3-1 added to this
chapter

Lists 100+ locations In
Washington

Lists Outdoor design
temperatures for heating
and cooling

TABLE 3-1
OUTDOOR DESIGN TEMPERATURES
Outdoor Outdoor
Desion Temp. Desion Temp.
(in °F) (in °F)
Location (heating) (cooling)
Aberdeen 20 NNE 25.0 83
Anacortes 240 12
Anatone 40 89
Aubum 250 84
Battleground 19.0 91
Bellevue 240 83
Bellingham 2 N 19.0 78
Blaine 170 3
Bremerton 29.0 83
Burlington 19.0 77
Chehalis 21 87

16




Three Energy Code Compliance Optior

Prescriptive

Component Performance

Systems Analysis

17



PrescriptiveChapter 6

Option II.

25% glazing

.32 U-factor windows
R-21 INT walls
R-38 ADV celling
R-30 floor

18



Component Performanc€hapter 5

Building Envelope UA Trad®ff

| F40 _ £ 4

LA B C D E F G _[H[I] J K L
15 Component Performance, R-3 occupancies Code Target Values Proposed Design Values
16 Area UA Area UA
17 Vertical Glazing U = 0.300 330 99.0 362 1086
18 Overhead Glazing U = 0.500 0 0.0 0 0.0
19 Doors U= 0200 42 8.4 42 8.4
20 Flat/VVaulted Ceilings U = 0.027 1100 29.7 1100 297
21 Wall (above grade) U = 0.056 2032|1138 2000|1020
22 Floors U = 0.029 1100 31.9 1100 319
23 Slab on Grade F = 0.360 0 0.0 0 0.0
24 Below Grade
25 2''depth, wall U= 0042 0 0.0 0 0.0
26 2" depth; slab F =0.590 0 0.0 0 0.0
27 3.5"depth. wall U = 0.041 0 0.0 0 0.0
28 3.5 depth, slab F = 0640 0 0.0 0 0.0
29 7' depth, wall U = 0.037 0 0.0 0 0.0
30 7" depth, slab F = 0.570 0 0.0 0 0.0
31
32 TarggPUA Total Proposed UA
23 Target Credits fro Proposed Credits from Cgpt. 9

If the Proposed UA = the Target UA, and the Proposed Credits From Chpt. 9 are = 1 than the home meets the 2009 WSEC.

LI I | Instructions | Group R-3 Chapter 9 Vertical Glazing Overhead Glazing Doors Ceilings, Attic Ceiings, Vault W1 4 19
Ready | |E




Systems Analysis Chapter 4

Same procedure as always

Model Target (Base Code) house
Model Proposed house

Proposed house must be at least 8% more
efficient than the Target house.

20



Systems Analysis

Chapter 4

BATCH REFORT
Water Tax Energy HERS
Annual Load (MMBtuiyr) Heating Cooling Heating Credit Star Index
H:A L WASEC 2009 + 1C big 282 8.3 174 Mo Mo a7
H:A L WVSEC 2009 BASE big 282 5.3 174 Mo Mo a7
Annual Energy Cost ($ir) Heating | Cooling DHW LEA PV Charge Total
H:AWAVSEC 2009 + 1C bl 261 al 277 594 171 1353
| H:. 0YSEC 2009 BASE bl 200 02 277 594 171 1993
Annual Consumption (MMBtujr) ) Heating Cooling DHW LEA
H:A WVSEC + 100 1.2 2.1 224 294
H:AWVSEC 2009 BASE big a0.4 2.2 224 294




Insulation (502.1.4.1)

Substantial contact with the
surface being insulated is
required
There Is an exception for
floor/ceiling assemblies

nsta
R-va
nsta

led to maintain uniform

ues
led so R-value mark can

pe seen by the inspector
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Substantial contact not required in this
application (502.1.4.7 Exception)

Ductwork inside

-//— ap s
conditioned space
Rim insulated and
sealed to same levels \

as above grade walls

Floor insulation
in contact with
garage ceiling

Floor/Ceiling
assemblies only-
not for crawl spaces

23



Attic Access (502.1.4.4)

RETAINER

LOOSE FILL ATTIC
INSULATION

© g e M ATTIC HATCH INSULATED
A TO SAME R-YALUE AS
CEILING

WEATHERSTRIP

24



Weather stripping reduces air leakage

25






Pull-down ladder access/knee wall
access
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Cellings: Two Types

Attics (R-38 ADV framed or R-49)

Including Standard and Scissor Trusses

Single Rafter Joist (R-38)

28



Advanced Framed Roof

FULL INSULATION

2
RAISED HEEL
TRUSS =z
o
SCREENED VENT
- /// 6“ TO 12”

,/f'<<:%4ﬁa.ihh..u

i'a ' Yo'a M YY) 7,
2 i':'n't\ NAVAVAYA!&!;!:'.AVL?l’n’i!i'i’t'&!&'i'&
I b UMD IS IIIAIAAN
<=1 A
BLOCKING '
BETWEEN
TRUSSES BAEFLING TO PREVENT

INSULATION FROM BLOCKING
VENTILATION. MUST EXTEND TO A
POINT AT LEAST 6" ABOVE BATT
OR 12" ABOVE BLOWN INSULATION
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Cellulose

Fiberglass

Blown-in Celling Insulation




Insulation Markers (502.1.4.1)

Required for blown-in
Insulation

Placed every 300 Ft?

Faced toward attic
access

32
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Cellulose Depth & Bag Count

Application Coverage Chart Product #IN5551LD
R-Value Minimum Thickness (inches) Maximum Net Coverage Gross Coverage
@ 75° F Mean [no adjustment for framing) [based on 2" x 8" framing on 18" centers)
Temperaturs
To Obtain a Thermal Installed Insulation Thidkness After Maximum Sq. Ft. | Minimmum Bags Per 1,000 | Minimum Weight {lbs) | Maximum Sq. Ft. Per Minirmum Bags Per
Resistance of: Should Mot Be Less Than: Settling Per Bag Sq. Ft. Per S5q. Ft. Bag 1,000 Sq. Ft.
R-13 4.1 T 55.4 18.0 0.407 81.1 18.4
R-12 5.9 5.4 38.2 278 0.823 40.0 25.0
R-22 8.9 8.2 0.7 328 0.724 335 288
R-24 7.5 a7 279 359 J.809 0.2 33.1
R-25 7.8 7.0 268 ara 0.547 287 348
R-20 8.3 8.4 21.7 451 1.039 231 432
R-28 1.7 10.5 16.8 80.1 1.365 17.5 57.1
R-42 129 11.8 14.9 87.2 1.518 15.8 842
R-42 15.0 13.5 12.5 7.9 1.802 12.0 T8.8
R-80 18.3 18.5 10.0 100.3 2.2681 10.3 a7.1
SIDEWALLS
Maximum Square Feet
Wall Thickness per Bag Coverage
R-value Thickness linches) 16" oc 24" oc Weight per Square Foot
R-13 (Zx4) 3.5 328 M7 0.758
R-20 2 x 8) 5.5 209 20.2 1.182
R-valusfinch: 3.7 Attic Density Range: 1.32-1.85 lbs/cu. ft.
Bag Weight : 22.55 lbs. ‘Wall Density: 2.8 |bs/cu ft.
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Walls (502.1.4.6)

Climate Zone 1
R-21 for all paths

All paths are intermediate framing (requires R-
10 insulated headers)

Climate Zone 2

R-21 for 12% glazing or less
R-19+R-5 for other paths

39



R-21 INT Includes Insulated Headers

All Climate Zone 1
Prescriptive Paths
require Intermediate
Framing

SANDWICH HEADER

DOUBLE 2x HEADEF.
WITH RIGID INSULATION®
SANDWICHED BETWEEN

4x HEADER
IN 6x WALL

DOUBLE 2x&
TOP PLATE

RIGID INSULATION

WO
<9
ov
Wi

4x HEADER

2% NAILER

HEADER HANGER
NOTE: ACTUAL HEADER
SIZES TO BE CALCULATED
FROM LOADING CONDITIONS

SANDWICH HEADER

PLYWOOD PLATE

CONNECT HEADER TO
SINGLE STUD WITH
METAL FRAMING CONNECTOR
(FOR ADYANCED FRAMING)

40






Above Grade Walls

e

ld may grow here
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