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Ancient History

e 1978 - First Washington State Energy Code

e 1980 - Creation of Northwest Power Planning
Council by Congress

e 1983 - First regional Power Plan by NWPPC
< Plan included Model Conservation Standards (MCS)

e 1986 - Washington updates Energy Code
« Halfway between 1980 and MCS standards

e 1991 - Washington State Legislature mandates
Energy Code requirements be raised to full MCS
levels



20 Years of Progress — State Energy
Code Accomplishments

1| Since 1980 State and Local
Energy Codes Have Produced
T Over 735 aMW of Savings.
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Conservation Is Now The Second
Largest Single Federal Power Firm
Energy Resource

Conservaton
149%%

Muclear
11%

K

The Amount of Energy Savings in Public Utility Service
Territories from Conservation Programs, Codes and
Standards Is Equivalent to Theee Tines the Annual Firm

Energy Output of Bonneville Dam




Incremental Improvement Compared to Targets

Climate Action Team
Recommendations |
Legislation (2009)

AR

RCW 19.27A.160

Residential and nonresidential construction—Energy
consumption reduction—Council report.

(1) Except as provided in subsection (2) of this section,
residential and nonresidential construction permitted under
the 2031 state energy code must achieve a seventy percent
reduction in annual net energy consumption, using the
adopted 2006 Washington state energy code as a baseline




Model Codes (ICC) are adopted
on a 3 year cycle

e Code change proposals received by SBCC
fromJan 1to March 1

e Tech Advisory Groups review proposals and
forward them to SBCC

e SBCC puts together model codes integrated
with proposed changes

e Public hearings in Sept and Oct.
e Council votes in November




-
R101.2 Scope

Residential
buildings
anddheir associated:

e Systems

e EqQuipment

* Includes R-2, R-3
and R-4 Three
stories or less above
grade

This code shall be the maximum and minimum
enerqgy code for residential construction in each
town, city and county.




Compliance R401.2

e Prescriptive — WSU form
e Total UA Alternative — WSU form *

 Performance Approach — as required in R405

Check WSU’s Energy Code webpage for compliance
tool information as it becomes available:
www.energy.wsu.edu/code

*REScheck no longer available in WA State



Where are we at?

TABLE R402.11
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?

CLIMATE ZONE 5 AND MARINE 4
FENE STRATION U-FACTORP 0.30
SKYLIGHT? U-FACTOR 0.50
GLAZED FENESTRATION SHGC" © NR
CEILING R-VALUEK 49

WO0OD FRAME WALLY: ™M R-VALUE 21 int

Mass Wall R-Value' 21/21%
FLOOR R-VALUE 308
BELOW-GRADE®™ WALL R-VALUE 10/15/21 int + TB
SLABY R-VALUE & DEPTH 10,2 ft




Definition: NOMINAL R-VALUE:

The thermal resistance of insulation alone as

determined in accordance with the U.S. Federal
Trade Commission R-value rule.

OD% FEDERAL TRADE COMMISSION
PROTECTING AMERICA'S CONSUMERS

ABOUT THE FTC NEWS & EVENTS ENFORCEMENT POLICY

Home » News & Events » Press Releases » R-value Rule

R-value Rule

FOR YOUR INFORMATION

April 6, 1995

www.ftc.gov/bep/rulemaking/rvalue/index.shtmil




e
Prescriptive Insulation
Ceilings

TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT®

CLIMATE ZONE 5 AND MARINE 4
FENE STRATION U-FACTORP 0.30
SKYLIGHT? U-FACTOR 0.50
GLAZED FENESTRATION SHGC" © NR
CEILING R-VALUEX 49

WooD FRAME WALLY ™" R-VALUE 21 int

Mass Wall R-Value' 21/21k
FLOOR R-VALUE 30s
BELOW-GRADE®™ WALL R-VALUE 10/15/21 int + TB
SLABY R-VALUE & DEPTH 10, 2 fi




Footnotes

CEILING R-VALUEK 49

K'For single rafter- or joist-vaulted ceilings, the insulation may be reduced to R-38.

 R402.2.1 Ceilings with attic spaces. Where Section R402.1.1 would require
R-49 in the ceiling, installing R-38 over 100 percent of the ceiling area
requiring insulation shall be deemed to satisfy the requirement for R-49
wherever the full height of uncompressed R-38 insulation extends over the
wall top plate at the eaves. This reduction shall not apply to the U-factor
alternative approach in Section R402.1.3 and the total UA alternative in
Section R402.1.4.




Standard framing assumes tapering

of insulation depth around the

perimeter with resultant decrease

in thermal resistance.

e R-49 STD
U-0.027

Advanced framing assumes full and

even depth of insulation
extending to the outside edge of
exterior walls.

« R-38 ADV
U-0.026

Figure 4-4
Attic Baffles in Standard Frame Ceiling

& to 12"
Insulation baffle

screened vent == =2
maintains required L5 T -
netfree ares 2 ﬂ “l“" l'll
i| Baffle requir E-dt)?le 1l to a
_| point at least 6" above batt or
i 12" above blown insulation
||
i

Baffle

Screened Vent

Blocking
Between
Trusses




Application Coverage Chart

Product #NS5551LD

Cellulose Depth & Bag Count

R-Value Minimum Thickness {inches) Maximum Net Coverage Gross Coverage
& 75° F Mean {no adjustment for framing) (based on 2" x 6" framing on 18" centers)
Temperature
To Obtain & Thermal Installed Insulaticn Thickness After Maximumn Sq. Ft. | Minimum Bags Per 1,000 | Minimum Weight {Ibs) | Maximum Sq. Ft. Per Minimum Bags Per
Resistance of: Should Mot Be Less Than: Settling Fer Bag 3q. F Per Sq. Ft. Bag 1,000 Sq. Ft.
R-13 4.1 3.7 5.4 180 0.407 61.1 16.4
R-19 5.9 5.4 8.2 27e 0.e23 40.0 250
R-22 89 82 3.7 32.8 0.724 33.5 298
R-24 7.5 6.7 279 359 0.80%9 0.2 33.1
R-25 7B T.0 28.8 37e 0.847 28T 248
R-20 8.3 g4 .7 481 1.039 231 43.2
R 11.7 10.5 18.8 =1 1.355 17.5 571
R-42 12.5 11.8 14.8 'E:? 1.518 15.6 842
R-42 15.0 13.5 12.5 9.9 1.802 13.0 8.8
R-50 18.3 18.5 10.0 100.2 2,261 10.3 a7.1

SIDEWALLS

Maximum Square Feet
Wall Thickness per Bag Coverage
R-value Thickness {inches) 16" oc 24" oc Weight per Square Foot
R-12 Zx4 2E 328 217 D.758
R-20 (2 x8) 55 208 202 1.182

R-valusfinch: 3.7

Bag Weight : 22.55 lbs.

Attic Density Range: 1.32-1.85 |ba/cu. ft.

‘Wall Density: 2.9 lba/cu ft.




Exception for Ventilated Attics

e Unvented, conditioned attics are allowed
under certain conditions
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See website for detailed requirements 16




Unvented Attic Criteria

 Unvented attic
contained
completely within
the building
thermal envelope.

 NO vapor retarders
installed at ceiling
level.

See website for detailed requirements 17



Prescriptive Insulation
Walls

TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT®

CLIMATE ZONE 5 AND MARINE 4
FENE STRATION U-FACTORP 0.30
SKYLIGHT? U-FACTOR 0.50
GLAZED FENESTRATION SHGC" © NR
CEILING R-VALUEX 49

WooD FRAME WALLY ™" R-VALUE 21 int

Mass Wall R-Value' 21/21k
FLOOR R-VALUE 30s
BELOW-GRADE®™ WALL R-VALUE 10/15/21 int + TB
SLABY R-VALUE & DEPTH 10, 2 fi




R104.2.1. Wall Insulation
Inspection

Wall insulation inspection
after all wall insulation is
in place and prior to
cover.

| WSEC language added because it is
1 required by RCW 19.27A
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Table R402.1.1

Insulation that readily |

conforms to the available |

space shall be installed - ilee?ttSﬁtreg::tice

filling the entire cavity and | r-""‘,"?.‘i?-?'_- ._ p

within the manufacturers’ | = = &

density recommendation. et " | :-" e R Jx‘:" f
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Prescriptive Insulation
Below-Grade Walls

TABLE R402.11
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?

CLIMATE ZONE 5 AND MARINE 4
FENESTRATION U-FACTORP 0.30
SKYLIGHT® U-FACTOR 0.50
GLAZED FENESTRATION SHGC® © NR
CEILING R-VALUEK 49

Wo0D FRAME WALLY ™" R-VALUE 21 int

Mass Wall R-Value' 21/21k
FLOOR R-VALUE 308
BELOW-GRADE®™ WALL R-VALUE 10/15/21 int + TB
SLaBY R-VALUE & DEPTH 10,2 ft




Below Grade Wall Insulation

e Exterior Insulation
 R-10 Continuous
or
e |nterior Insulation

e R-15 Continuous

or

R-21 Cavity
(allowed but not
recommended)




recommended

~ Wall vapor retarders
5t pbelow grade are not

R702.7 Vapor retarders. Class [ or [T vapor retarders are
reguired on the interior side of frame walls in Climate Zones
5,6,7, 8 and Marine 4.

Exc

. Basement walls.

). Below grade portion of any wall

. ConsTroctiom moisture or its freezing will not
damage the materials

2012 INTERNATIONAL RESIDENTIAL CODE®



R-value based on

compliance path
4" concrete slab
Slab base (2 sand)*

Compacted earth

Rim insulation
Heated
Basement

Sill sealant
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Heated Basement: Interior Insulation

("Good Practice”)
foundation wall
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Prescriptive Insulation
Floors

TABLE R402.11
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?

CLIMATE ZONE 5 AND MARINE 4
FENESTRATION U-FACTORP 0.30
SKYLIGHT® U-FACTOR 0.50
GLAZED FENESTRATION SHGC® © NR
CEILING R-VALUEK 49

Wo0D FRAME WALLY ™" R-VALUE 21 int

Mass Wall R-Value' 21/21k
FLOOR R-VALUE 308
BELOW-GRADE®™ WALL R-VALUE 10/15/21 int + TB
SLaBY R-VALUE & DEPTH 10,2 ft




N
R402.2.7 Floors

R402.2.7 Floors. Floor insulation shall be installed to
maintain permanent contact with the underside of the
subfloor decking.




Crawl space walls (R402.2.10)

This section deleted In
Its entirety.

Unvented crawl spaces are
not prescriptively allowed.



Prescriptive Insulation
Slab-On-Grade

TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?

CLIMATE ZONE 5 AND MARINE 4
FENESTRATION U-FACTORP 0.30
SKYLIGHT? U-FACTOR 0.50
GLAZED FENESTRATION SHGC® € NR
CEILING R-VALUEK 49

WooD FRAME WALLY: ™" R-VALUE 21 int

Mass Wall R-Value' 21/21b
FLOOR R-VALUE 30¢
BELOW-GRADE®"™ WALL R-VALUE 10/15/21 int + TB
SLaBY R-VALUE & DEPTH 10,2 ft
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4 R-10 continuous insulation is required under heated slab on grade floors. See R402.2.9.1.

The entire area of a radiant slab shall be thermally
isolated from the soil with a minimum of R-10 insulation.




R402.1.4 Total UA Alternative

Not as easy as a commercial building

e The U-factors for typical construction assemblies are
included in Appendix A.

e Language was added with a 15% maximum glazing area for
the target house when using the “Total UA Alternative”

(Component Performance). 15% is the glazing percentage in
RCW 19.27A.




UA Alternative
Building Envelope Trade-Off

)

| Conditioned Floor Area 1,947

2

3

+

> Component Performance, R occupancies Code Target Values Proposed Design

3 Area UA Area UA

/ Doors U= 0.300 122 37 122 33
3 Overhead Glazing U = 0.500 0 0 0 0
) Vertical Glazing U = 0.300 143 43 143 42
) Flat/Vaulted Ceilings U = 0.026 1,441 37 1,441 45
1 Wall (above grade) U = 0.056 2,015 113 2,015 97
P Floors U = 0.029 341 10 341 11
3 Slab on Grade F = 0.540 90 49 90 49
1 Below Grade Wall U = 0.042 0 0 0 0
) Below Grade Slab F = 0.570 0 0 0 0
5

7 Target UA Total @ Proposed UA Total @
3 Target Credits from Table 406.2| 35 Proposed ?aeb‘fgigg_’g 35




Air Leakage Testing

e Air leakage testing is required for:

— R-3 Occupancies (Single family, duplexes,
townhomes up to three stories)

— R-2 Occupancies (Multifamily buildings up to
three stories)

Maximum leakage rate is 5.0 ACH@50 Pa



Multi-Family Air Leakage
Testing

e Whole building testing

e Single door individual
dwelling unit testing

e Guarded individual
dwelling unit testing
using multiple fans




R403.7.1 Electric resistance
zone heated units.

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

*1.0 credits allowed from options package 3d



Additional Energy Credits
Table 406.2

Each dwelling unit in a residential building shall
comply with sufficient options from Table R406.2
as to achieve the following minimum number of

credits.

e This includes multifamily 3-

stories or less

SECTION R406
ADDITIONAL ENERGY EFFICIENCY
REQUIREMENTS

R4l 1 Scope. This section establishes options for
additional eriteria to be met for one- and two-family
dwellings and townhouses, as defined in Section 101.2
of the International Restdential Code to demonstrate
eompliance with thiz coda

Tabla R406.2 z0 as to achiave the following minimum
number of credi

1. Small Dwelling Unit: ...ooccoiieiinnese .. 1.5 credits

Drwelling units less than 1500 square feet
conditioned floor area with less thar
feet of fenestration area. Additions 1o g
building greater than 500 square feet of heated
floor arca but less than 1500 square feet.

2. Medium Dwelling Unit: ......... w35 credits
All dwelling units that are not included in #1 or
i3,
Fxception its serving R-2
accupanei eradits.
3, Large Dwelling Unit: 1.5 credits
Duwelling units quare feet of
conditioned floor ares
Exception: Dwelling units serving R=2
occupancies shall require 2.5 credits,
1. Additions less than 500 square feet:, 0.5 credits

The drawings included with the building permit
application shall identify which options have been
selected and the point value of ea
of whether separate mechanical, plumbing, electrical
or other permits are utilized for the project,

TABLE 406.2
EMERGY CREDITS
OPTION DESCRIPTION CREDIT{S)
la SFFICIENT BUILDING ENVELOPE la 0.5

ade slab

=10 perimeter and o

de R-10 perimeter and under entire slab
7 entine slab

section R402.1.4: Reduce the Tatal UA by $%.

TENT BUILDING ENVELOPE 1b:
Prescriptive compliane:
Vertical fenestrationl] =0.25

Basement wallR-21 int plus R-5 ei

5 based on Table R402.1.1 with the following medifications:

Slab on grade R-10 perimeterand under entire sl
Below grade slab R=10 perimeter and under entire slab

Reduce the Total UA by 15%

b




Additional Energy Credits

Small Dwelling Unit

Dwelling units less than 1500 square feet in
conditioned floor area with less than 300 square
feet of fenestration area. Additions to existing
building greater than 500 square feet of heated
floor area but less than 1500 square feet.

e This includes multifamily 3-stories or less

1.5 Credits



Additional Energy Credits

Medium Dwelling Units

e All dwelling units between 1,500 and 5,000
square feet.

— Exception: Dwelling units serving R-2 occupancies shall
require 2.5 credits.

3.5 Credits



Additional Energy Credits
Large Dwelling Units

e Dwelling units exceeding 5000 square feet of
conditioned floor area.

— Exception: Dwelling units serving R-2 occupancies shall
require 2.5 credits.

4.5 Credits



Additional Energy Credits

Additions

Additions less than 500 square feet

0.5 Credit



Summary of Credit Options

Table R406.2 Summary

Opt. |Description Credit(s)
1a |Efficient Building Envelope 1a 0.5
1b |Efficient Building Envelope 1b 1.0
1c |Efficient Building Envelope 1c 2.0
1d |Efficient Building Envelope 1d 0.5
2a |Air Leakage Control and Efficient Ventilation 2a 05
2b |Air Leakage Control and Efficient Ventilation 2b 10
2c |Air Leakage Control and Efficient Ventilation 2¢ 15
3a |High Efficiency HVAC 3a 1.0
3b |High Efficiency HVAC 3b 1.0
3c  |High Efficiency HVAC 3¢ 1.5
3d |High Efficiency HVAC 3d 1.0
4 |High Efficiency HVAC Distribution System 1.0
5a |Efficient Water Heating 5a 0.5
5b |Efficient Water Heating 5b 1.0
5c |Efficient Water Heating 5¢ 15
5d |Efficient Water heating 5d 0.5
6 |Renewable Electric Energy 0.5




Envelope

Option la
R-38 floor insulation Sk p

Y

U-.28 windows

\
Glass
.5 Credits /
F__,.f—FAiISpace
Credit may also be gained by Spacer
reducing building UA by 5% relative E :Desiccanr
to the code target UA 4 _Seal



Envelope
Option 1b

R-38 floor insulation

U-.25 windows

R-21 + R-4 foam sheathing*

* Thermal Break Shear Wall:
A Case Study of Rigid Foam Insulation between Frame and
Sheathing

1.0 Credits

Credit may also be gained by reducing building
UA by 15% relative to the code target UA




Envelope
Option 1c

R-38 floor insulation

U-.22 windows

Asphall shingles —
2u6

R-21 + R-12 foam sheathing

steel drip
edge

Cellukar

2.0 Credits

Credit may also be gained by reducing WDTW
building UA by 30% relative to the code  ......ow.
target UA

oS

Cavity insulatiod

O3B sheathing

2x6 wood lrame
wall

Cawity insulatior

Plywood






Envelope
Option 2a

Reduce air leakage to 3.0
ACH50

Install good ventilation fan

.5 Credits




Envelope
Option 2b

Stale air

Reduce air leakage to 2.0 ACH50
Freshair .

Install HRV with efficiency of .70 n

1.0 Credits

Exhaust
to outside



Envelope
Option 2c

Stale air

Reduce air leakage to 1.5 ACH50
Freshair .

Install HRV with efficiency of .85 n

1.5 Credits

Exhaust
to outside



Table 406.2

How to meet the mark
1,501-5,000 sf homes (3.5 credits)

94 AFUE Gas Furnace 1.0
or
9.0 HSPF heat pump
—_— All ducts and furnace located inside the 1.0

conditioned space

Kitchen sink and showerheads < 1.75 GPM, 0.5
lavatory faucets <1.0 GPM

Gas water heater > 0.74 EF 1.0

Total | 3.5




Table 406.2

How to meet the mark
1,501-5,000 sf homes (3.5 credits)

R-38 Floors and U-0.28 Windows 0.5

94 AFUE Gas Furnace 1.0
or
9.0 HSPF heat pump

Kitchen sink and showerheads < 1.75 GPM, 0.5
lavatory faucets <1.0 GPM

Gas water heater > 0.91 EF 1.5
or
Electric water heater > 2.0 EF

Total | 3.5




]
Table 406.2

How to meet the mark
1,501-5,000 sf homes (3.5 credits)

R-38 Floors and U-0.28 Windows
Air leakage < 3.0 ACH @ 50pa

94 AFUE Gas Furnace
or
9.0 HSPF heat pump

Kitchen sink and showerheads < 1.75 GPM,
5a lavatory faucets < 1.0 GPM

- 5b Gas water heater > 0.74 EF

Total




Table 406.2

How to meet the mark
1,501-5,000 sf homes (3.5 credits)

Air leakage < 3.0 ACH @ 50pa

94 AFUE Gas Furnace
or
9.0 HSPF heat pump

Kitchen sink and showerheads < 1.75 GPM,
lavatory faucets <1.0 GPM

| Gas water heater > 0.91 EF
5¢ or
Electric water heater > 2.0 EF

Total




Table 406.2

How to meet the mark
1,501-5,000 sf homes (3.5 credits)

R-38 Floors and U-0.28 Windows 0.5

Ductless Heat Pump 1.0

Kitchen sink and showerheads < 1.75 GPM, 0.5
lavatory faucets <1.0 GPM

Electric water heater > 2.0 EF 1.5




Table 406.2

How to meet the mark
1,501-5,000 sf homes (3.5 credits)

3a 92 AFUE Gas Boiler 1.0

4 All heating and cooling system components 1.0
installed within the conditioned space.

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

Gas water heater > 0.91 EF

Total




Incremental Improvement Compared to Targets
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How will we get there?

A deeper understanding of where we are at

2006 Code Home with Heat Pump 2015

5152

Appliance
5162
Other $360 Other $360

Cool 542

Lighting Fan $25
5144

Lighting
$253



Envelope Improvements

— Air Sealing

e Quality Control

— R402.4.1.1 The building thermal envelope shall meet the
requirements of Table R402.4.1.1

— Who's in charge B s by v e )
- B - _'..IE 1'
— What’s the process rE—— S R
» Find or develop quality control tools |
o s Pt |

Paslglfd) Blr| S iRs
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Insulation Improvements

2200 Two-Story Home
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Envelope Insulation




| R-Value and U-factor Calculation

I\ : UA

UA=U-Value X Area of a Building Assembly

R R
Numbered Wall Segment " TABLE A103.3.1(4)
, 2 x 6 Single Wood Stud: R-19 Batt
| 1. Qutside Air Film 017 047 Siding MateriallFraming Type _
2. Lapped Wood Siding 081 081 R-value of Lapped Wood | T1-11
1 | NOTE: Foam Board STD INT ADV STD INT ADV
3.05B Sheathing (/3" 0.80 0.80 | NOTE:

4. Stud or Insulation *467 130 Nommal Batt R-value: 0 0,062 0,058 0.055 0,065 0.06] 0,058
[ 1, m 045 045 R=19 at 6 inch thickness | 0058 0.055 0.052 0,060 0.057 0.055
| 5.Gypsum Wall Board (/") : ; 2 0.054 nos2 | o.oso 0.056 0.054 0.051

6. Inside Air Film Db g8 Installed Batt R-value: 1 0051 | 0049 | 0047 | 0053 | 0.051 0.049

Total R 758 1591 R-18 in 5.5 inch cavity 1 0048 0046 0.045 0050 0.04% 0.046
U-factor 0132 0.063 3 0046 00684 0,043 0045 0,046 0,044

Fraction of the wall A; & A, 025 075 6 0.0:44 0.042 0.041 0045 0.044 0.042

! * B-value of the area thl’ollgh the wall stud I 7 ”'”I: [HH” I:]_I':IJU' ”'“‘”‘ “'tH: [“H”
o 0,000 0,039 0N03% 001 .04 R

TS At : -Fact
!Cahcuiatlon. Area-Weighted Averag? U-Factor = o o v o o —

U= (41xU1)+(42xU2)
' - 1 0,037 0.0036 0,035 0,038 0037 0,036
U = (025 x 0.132) + (0.75 x 0.063) T 0036 | 0035 | 0034 0.036 0,035 0,035
U = 0.080

12 0034 (033 0033 0.0135 0034 0033

LCa!culation of R-value from Average U-factor |
' R = 1/U =1/0.080 = R-125

Rvalues for the un-insulated and insulated wall are
| blended by way of an area-weighted average. The
inverse of this average R-value is the U-factor.




Continuous Insulation

TABLE 1. COST COMPARISONS®

Wall Incre- Cost/ft?

Stud Batt Insulation Materials Labor Total mental Floor  30-Year Bang:
wall Cavity Type ([S/ft%)  (S/ft)  [5/f) Cast Cost Area  Savings  Buck
Code Minimum  2x6 HD 50.62 5155  SLBS 57477 5 5 5 0%
2x6 Standard 2xh BB 50.92 5185 5185 58132 5655 50.33 5674 103%
7x& Standard 258 HD $0.82 5178 5215  S8638 51,162 S058 51,700 146%
2x6 TBS 2x6 HD 51.15 52.00 51.95 SE.684 51,207 S0.60 52,452  203%
2x8 TBS 2%8 HD 51.35 52.35 52.25 510,109 52,633 51.32 53,188 121%
2x6 Xrigid 236 HD 51.42 %247 5255 511,054 33,577 5179 52,862  A0%
Naotes: For Ratt Type, HD = high density; BIR = blown-in blanket, XPS rigid refers to an exterior rigid insulation

syslem.

Thermal Break Shear Wall:

A Case Study of Rigid Foam Insulation between Frame and
Sheathing



Changes and Improvements to
Solar Permitting Process

e Elimination of engineering L St
calculations if solar PV e f\/ \\ T
systems meet certain | L j e |
requirements-IRC M2302

. . i BUILDING PERMIT Mﬁw‘t"

e Inclusion of Appendix U for —— WM w\“ﬁh._f

“solar ready zone” /“,h FTH 0 SR e
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Elimination of Engineering
Requirements

e Solar PV systems may be
installed on existing houses that
meet the weight and height
limits and meet the fire access
requirements.

— Saves the homeowner up to
$2500 in additional costs

— Can reduce project time by
up to 8 weeks

— “Over the counter” or online
permits expedite the process



A New “Solar Ready” Appendix
In the IRC*

IRC Appendix “U” has been

approved by the SBCC

— Not mandatory but can be adopted by
progressive jurisdictions

— Reserves a zone on the house with
solar access for future installation

— Saves the homeowner money

* No rerouting plumbing vents,
chimneys or other obstructions at
a later date
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e Location for production meter is
reserved

e A capped conduit is located in the *Effective JU|y 1, 2016 If
solar ready zone for future wiring adopted by local
runs . . ..
jurisdictions



Credits for Compliance with the
Energy Code for Solar PV

e Installing a PV system
qualifies for energy
credits required by code.

e Expedited solar
permitting process will
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e Reduces wait time for
permit issuance
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