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« 2019 Energy Code Basics

* Navigating Title 24

* Fenestration and Exterior Doors
* Air Sealing

 VVapor Barrier

* Insulation and Radiant Barrier

* Roofing Materials

* Plan Check and Inspection

* Resources



2019 Energy Code Basics

Residential
-
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WARREN-ALQUIST ACT

Warren-Alquist

State Energy Resources
Conservation and
Development Act

CALIFORNIA

JAMUARY 2020

{(#). Energy Code History

The Warren-Alquist Act established the
California Energy Commission in 1974

« Authority to develop and maintain
Building Energy Efficiency Standards
(Energy Code)

* Requires the CEC to update
periodically, usually every three years

* Requires the Energy Code to be cost
effective over the economic life of the
building


https://www.energy.ca.gov/rules-and-regulations/warren-alquist-act

Low-Rise Residential

* Single family - any number of stories

* Duplexes - any number of stories

* Townhouses - no more than three habitable stories
« Multifamily - no more than three habitable stories




2019 Energy Savings

Low-rise residential
* 7% more efficient than 2016 Standards

* Energy consumption reduced by an average 53%
with photovoltaic (PV)

« Monthly lifecycle cost is $40 with savings of $80
for typical home

e GHG emission reduction of 700k metric tons over
3 years




{2 2019 Energy Code

Effective January 1, 2020

* All building permit
applications submitted on
or after effective date

 Must use 2019 software
and forms

2019

BUILDING ENERGY EFFICIENCY
STANDARDS FOR RESIDENTIAL
AND NONRESIDENTIAL
BUILDINGS
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, 5 S50C
ADMINISTRATIVE REGULATIONS



https://www.energy.ca.gov/2018publications/CEC-400-2018-020/CEC-400-2018-020-CMF.pdf

2k 2019 Documents Online

A

About Careers Contact Events Newsroom Resources @Settings

CALIFORNIA
ENERGY COMMISSION

HOME PROCEEDINGS ~ RULES AND REGULATIONS ~ PROGRAMS AND TOPICS ~

2019 Building Energy
Efficiency Standards

new construction of, and additions and alterations to, residential and nonresidential
buildings. Buildings permitted on or after January 1, 2020, must comply with the 2019
Standards. The California Energy Commission updates the standards every three years.

Expand All

2019 Building Energy Efficiency Standards and Compliance Manuals

2019 compliance Forms

FUNDING ~

The 2019 Building Energy Efficiency Standards improve upon the 2016 Energy Standards for

+

+

Enter keywords, e.g. Tracking Progress

DATA AND REPORTS ~ SHOWCASE

Home > Programsand Topics » AllPrograms > Building Energy Efficiency Standards - Title 24 > 2019 Building Energy Efficiency Standards

BUILDING ENERGY EFFICIENCY
STANDARDS - TITLE 24

2022 Building Energy Efficiency
Standards

2019 Building Energy Efficiency
Standards

2016 Building Energy Efficiency
Standards

Online Resource Center

Past Building Energy Efficiency
Standards

CONTACT

Building Energy Efficiency Standards -
Title 24

Toll-free in California: 800-772-3300
Outside California: 916-654-5106

Q

~

Energy Code
Reference Appendices
Compliance Manuals

Forms
O


https://energycodeace.com/content/get-forms
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency
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{2 Energy Code Requirements

Mandatory measures
* Minimum efficiency requirements must always be met
« Can never trade off

Prescriptive measures
* Predefined efficiency requirements
* May supersede mandatory measures
« Different requirements for newly constructed buildings, additions,
and alterations



Compliance Approaches

Prescriptive Approach
« Simple approach, no trade-offs

* Mostly used for alterations

« Standard building baseline

Performance Approach
* Most flexible approach, allows for trade-of

* Must meet all mandatory requirements

» Requires the use of CEC approved software
 Efficiency EDR proposed < standard efficiency EDR
« Total EDR (including PV) < standard total EDR

« Additions and alteration projects still use TDV



California Energy Commission
Code Compliance Index
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c d B |
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2019 Eff cccccc y
+ PV Co d
Complia

2019 CEC Eff cccccc ‘
Com

E gyD sign Rat gEDR) s defined by the California Energy Commission,

alternate way to ss the energy performance of a building using a
ing system wher 100 represents the energy performance of a
R d ntial Energy Services (RESNET) reference home characterization of the

2016 IECC with California mod ling assumptions. A score of 0 represents the
ergy performance of a building that combines high levels of energy
efficiency with renewable generation to “zero out” its TDV energy.

Zero Net Energy Home

{2 Energy Design Rating (EDR)

Low-rise residential EDR score based on total
estimated energy use

* 100 represents a home built to 2006 IECC
* 0 represents a zero net energy home
» Two types of EDR must be met individually

o Efficiency EDR: Includes energy savings
for space heating, cooling, ventilation, and
water heating measures

o Total EDR: Includes efficiency EDR minus
compliance credit for PV, battery, and other
demand flexibility measures
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{2 2019 Compliance Software

Performance approach compliance use most recently

» Residential
o CBECC-Res 2019.1.3
o EnergyPro 8.1 Residential
o Right-Energy 2019.1.1
* Nonresidential
o CBECC-Com 2019.1.3
o EnergyPro 8.1 Commercial

Calculation Date/Time: 2019-07-08T18:42:27-07:00
Input File Name: Sample T24 2019 CBECC.ribd19

CF1R-PRF-01E
(Page 1 of 12)

05

Standards Version

2019

07

Software Version

CBECC-Res 2019.1.0 (1079)



https://www.energy.ca.gov/title24/2019standards/2019_computer_prog_list.html

3
k4

{2. Demonstrating Compliance

Compliance forms confirm Energy Code is met

« Completed by designers, consultants, builders, contractors,
technicians, HERS raters, etc.
e Submitted to enforcement agencies for verification
o Certificate of Compliance
o Certificate of Installation
o Certificate of Acceptance
o Certificate of Verification



ENERGY COMMISSIO

A

Mandatory Measures Summary

Low-rise residential

» Designers may choose to include

on plans

» Enforcement agencies may require

on plans

@ 2019 Low-Rise Residential Mandatory Measures Summary

NOTE: [ ow-rise residential bulldings subject fo fhe Energy Standards must comply with all applicable mandatory measures, regardiess of the compifance approach
used. Review the respective section for more information. *Excepdions may apply.

(Original 06/2019)
Building Envelope Measures:

Air Leakage. Manufactured fenestration, exterior doors, and exterior pet doors must limit air leakage to 0.3 cim per square foot or less.

§ 110661 when tested per NFRC-400_ ASTM E283 or AAMANWDMAICSA 101/1.5 2/A240-2011

§ 110.6{a)s: Labeling. F ion products and exierior doors must have a label meeting the J of Section 10-111(a).

§110.6{b Field fabricated exterior doors and fenestration products must use U-factors and solar heat gain coefficient (SHGC) values from Takles
110.6-A, 110.6-8, or JA4.5 for exterior doors. They must be caulked andior weather siripped.”

§1107: Air Leakage. Al joints, penetrations, and other openings in the building envelope that are potential sources of air leakage must be caulked,

" gaskeded, or weather siripped.

§ 110.8(a): Insulation Cerfificaion by Manufacturers. insulation must be certified by the Department of Consumer Affaire, Bureau of Household Goods
and Services [BHGS).

§110.8{a) Insulation for Heated Slab Floors. Heated slab fioors must be nsulated per the of Section 110.8(g).

1108 Roofing Products Solar and Thermal Emi The thermal emittance and aged solar reflectance values of the roofing
§ 11080 matenial must meet the requirements of § 110.8(1) and be labeled per §10-113 when the installation of a cool roof is ihed on the CE1R.
§110.80): Radiant Barrier. When required, radiant barriers must have an emittance of 0.05 or lese and be certified to the Department of Consumer Affairs.

Ceiling and Rafter Roof Insulation. Minimum R-22 inzulaBon in wood-frame ceiling; or the weighted average U-factor must not excesd 0.043.
Minimum R-19 or weighted average U-facior of 0.054 or less in a rafter roof alteration. Aftic accese doors must have permanently attached

§ 150.0(a): inculation using adhesive or mechanical fasteners. The atiic access must be gacketed to prevent air leakage. Insulaton must be inctalled in
direct contact with a continuous roof or ceiling which i sealed to limit mfiltration and exfiliration as specified in § 110.7, including but not limited
to placing insulafion either above or below the roof deck or on top of a drywal ceiling.”

§150.0(8): Loose-fill Insulation. Loose fill insulation must meet the manufacturer's required density for the labeled R-value.
Wall Insulation. Minimum R-13 insulafion in 2x4 inch wood framing wall or have a U-factor of 0.102 or less, or R-20in 2x8 inch woed framing or
§150.0{c): have a U-factor of 0.071 or less, (R-19 in 2x6 or U-factor of 0.074 or less). Opague non-framed assemblies must have an overall assembly U-
factor not exceeding 0.102, equivalent to an installed value of R-13 in a wood framed assembly. Maconry walle must meet Table 150.1-A or B
§ 150.0{d): Raised-floor Insulation. Minimum F.-19 insulation in raised wood framed fioor or 0.037 maxmum U-factor.”
§150.00): Slab Edge Insulation. Slab edge insulation must meet all of the following- have a water absorpbon rate, for the insulation material alone without

facings no greater than 0.3%; have a water vapor permeance no greater than 2.0 perm per inch; be profected from physical damage and UV
light deterioraBion; and, when inctalled as part of a heated slab fioor, meet the requirements of § 110.8(g).

Vapor Retarder. In climate zones 1 through 16, the earth floor of unvented crawd space must be covered with a Class | or Class Il vapor

§150.008)1: retarder. This requirement also applies to controlled ventilation crawl space for bulkdings complying with the excetion to § 150.0(d).
. Vapor Refarder. In dimate zones 14 and 16, a Class | or Class || vapor retarder must be installed on the condifioned space side of all

§ 15000912 imsulafion in all exterior walls, vented atfics, and unvented affics with air-permeable insulation

§150.0(a Fenestration Products. Fenestration, including skylights, separafing conditioned space from unconditioned space or outdoors must have a
} mamum U-factor of 0.55; or the weighted average U-factor of all must not exceed 0.58."

Fireplaces, Gas and Gas Log Measures:

§110.5(e) Pilot Light. Confi burning pilot lights are not allowed for indoor and outdoor fireplaces.

§150.0(e)1: Closable Doors. Masonry or factory-bullt fireplaces must have a closable metal or glass door covering the enfire opening of the firebox.

§150.0e)2 ‘Combustion Intake. Mazonry or factory-built fireplaces must have a combusBon outside air intake, which is at least six square inches in area
- ) and is equipped with a readily accessible, operable, and Bght-fiting dampes or combustion-air control device.”

§150.0()3: Flue Damper. Masonry or factory-built freplaces must have a flue damper with a readily accessible confrol.”

Space Conditioning, Water Heating, and Plumbing System Measures:

§110.051103: Certification. Heating, ventilation and air conditioning (HVAC) equipment, water heaters, showerheads, faucete, and all other requiated
appii; must be cerified by the to the Energy Gt ~

§110.2(a): HVAC Efficiency. Equipment must meet the applicable efficiency requil in Table 110.2-A fhrough Table 110.2-K.°

Controls for Heat Pumps with Supplementary Electric Resistance Heaters. Heat pumgs with supplementary elecinc resistance heaters
§110.200) must have controls that prevent supplementary heater operaion when the heating load can be met by the heat pump alone; and in which the:
. cut-on temperature for compression heating is higher than the cut-on temperature for supplementary heating, and the cut-off temperature for
compression hesfing is higher than the cut-off temperature for supplementary heating”
Thermostats. All heating or cooling systems not controlled by a central energy management control system (EMCS) must have a

§110.2(c): sobadk hemmorka”
Water Heating Recirculation Loops Serving Multiple Dwelling Units. Water heafing recirculafion loops serving muliple dwelling units must
§110.3(c4: meet the air release valve, backfiow prevention, pumg priming, pumg isolabion valve, and recirculation loop connection requirements of §
110.3(c)a.
§110.3(06 Isolation Valves. Instantaneous water heaters with an input rafing greater than 6.8 kBTU per hour (2 kW) must have isolafion valves with hose

bibbs or ofher fitings on both cold and hot water lines to allow for fushing the water heater when the valves are dosed.

§1105: Pilot Lights. Continucusly buming pilot lights are prohibited for natural gas: fan-type central fumaces; household cooking appliances (appli-
- ances without an electrical supply voltage connection with pilot lights fhat consume less than 150 Btu'hr are exempd); and pool and spa heaters”

Building Gooling and Heating Loads. Heating and/or cooling loads are calculated in acoordance with the ASHRAE Handbook.
§ 150.0(h)i: Equipment Volume, Applications Volume, and Fundamentals Violume; the SMACNA Residenfial Comfort System Installation Standards

Manual; or the ACCA Manual J using design condifions specified in § 150.0)2




{z) Certif

A

cate of Compliance

Certificate of Compliance — CF1Rs

STATE OF CALIFORNIA
NEWLY CONSTRUCTED BUILDINGS
CEC.CFIE-NCB.01.E (Ravired 01/10)

CALIFORNIA ENERGY COMMIS SION

CERTIFICATE OF COMPUANCE

&

CF1R-NCB-01-E

Presaiptive Newly Constructed Buildings {Page 1 0f 9]
Project Name | oate Prepared:
A General Information
01 | Project Name: 02 | Date Prepared
03 | Project Location 4 | Building Front Orientation (deg or car dinal):
05 | ca Cioy: 06| Nurnber of Dwalling Units:
07 | Zip Code: 02 | FuelType
09 | climate Zone: 10 | Total Condition ed Floof Area (')
11 | Building Type: 12 | Slab Areaft)
: Excepticn st Fenestration U-factor & SHGC
13 | Project Scope: U | e 2009
B. Opaque Surface Deta ik —Fra med Walk/ Framed Floors/Concrete Raked Floors (Section 150 1(c)1)
01 02 03 04 05 [ | 07 g | e | W 11 12
Proposed Eequked
frame Frame Continuous APPERCEUIAY | ) ¢ acror from
Frame Depth Spacing Cawity A sulation Refer ence Table 150.1-4
Tx/I0 Assembly Type Type (inches) inches; Frvalse Rvalue U-Factor | Table Cell ob Comments
€. Opaque Surface Deta ik ~ Nonframed (Section 150.1(d1)
0L 02 03 04 I [ [ | 07 [ = 03 10
Proposed Required
Core Append A4 Reference
Thickness | Insufation R- Continuous U-Factor from
Tl gsembly Materids finches) walue Insulation R-value | U-Factor Tabie Cell | Tabl=150.1-4 o B Comments
Fegistration Number Registration DaeyTime: HERS Provider
CA Building Energy Efficiency Standseds - 2019 Residentidl Complisnce Januzry 019

Demonstrates compliance at design
phase

Completed by designer, architect,
energy consultant, engineer, etc.

Submit with permit application, include
with plans

Plans examiner verifies CF1R matches
specs on plans



{#) Certificate of Installation

A

STATE OF CALIFORNIA

Qll - INSULATION INSTALLATION @

CEG-CF2R-ENV-22-H (Revised 01/18) CALIFORNIA ENERGY COMMISSION
CERTIFICATE OF INSTALLATION CF2R-ENV-22-H
Quality i fon () - ; ; (Page 1of 4)
‘Project Nams: | trécrcement Agercy: Parmt Numbar

Cwstirg Axirs: | [ | Dp Cose

01
[F]

A. Insulation Materials Install

Roof Deck Insulation Material installed
Celling Insulation Material Installed

03

Exterior Wall Insulation Material Installed

Raised Floor Insulation Material Installed

Slab Edge Insulation Material installed

Surfaces
Abr barrier installation and preparation for insulation was done and verified prior to insulation being installed.

‘Al surfaces between conditioned and unconditioned space are sealed and Insulated to meet or exceed the levels specified on the
Certificate of Complia

03

Al structural framing areas shall be insulated In a manner that resists thermal bridging through the assembly separating conditioned
from unconditioned space. Structural bracing, tie-downs, and framing of stee|, or specialized framing used to meet structural
requirements of the CBC are allowed and must be insulated. These areas shall be called out on the building plans with diagrams and/for
specified design drawings indicating the A-value of insulation and fastening method to be used.

04

Al insulation was installed according 1o the manufacturer's installation INStruCHons.

05

06

Labels or specification/data sheets for each insulation material shall be provided to the HERS rater. Loose-fill material includes insulation
material bag labels or coverage charts

Loose-fill Insulation — The installed depth and density of insulatien s verifled Inat lgast 6 random locations to ensure that the minimum
thickness and installed density meet the R-value specified on the Certificate of Compliance, and are stent with the manufacturer’s
caverage chart.

07

1f kraft paper faced Iinsulation Is used, paper is installed an the conditioned (warm in winter) side of surface. Paper must be in contact
with air barrier to within 2* framing (stud, |oists, etc.).

The

person’s signat this affirms that all in this table have been met.

C. Ralsed Floor Adjacent to Unconditioned Space

01| Insulation is in full contact with the subfloor.

02 | Insulation hangers are spaced at 18 inchesor less. Insulation hangers do not eompress insulation.

03| Netting, or mesh, can be used If the cavity under the flogr s filled and In contact with the subfloor

oa | When daylight basements are adjacent to crawlspaces, ff the basement Is conditioned the walls adjacent to the crawlspace are Insulated
to the R-value listed on the Certificate of Cc This includes framed stem walls, and vertical concrete retaining walls.

g5 | 'faccess to the crawlspace |s from the conditioned area the ralsed floor includes an airtight insulated access hatch. Where possible
locate crawl space access on the exterior,

The respon: person’s signature on this compliance document affirms th, ippilicable requiréments in this table have béen met.

01

D. Wall Adjacent to Unconditioned Space

Insulation quality was verified prior 10 the installation of the interior air barier (typically Eypsum board).

02

Loase-fill and batt \rsulation £ in contact with all sk sides of wall Cavities (1op, bottom, back, 1ef1, right, front [to be installed later]) with
no gaps, volds or compression. Exception: Where framing depth ks greater than minimum required insulation thickness (e.g., A-19 batts
in 2410 walls).

Insulation fits snuggly around obstructions (€.g., ekectrical bones, plumbing and wiring) with no gaps, voids of Compression.

Structural metal tie-downs and shear panels are insulated between exterior air barrier and metal

Hard to access wall stud cavitles, such as comer channels or wall Intersections, are Insulated to the proper R-valué prior to the
installation of exterlor sheathing or exterior stucco lathe

Insulation and interiar air barrier are installed behind tub, shower, fireplace enclowures and stalrwells to the R-value listed on the

Certificate of Compliance when located against exterior walls

“All singhe-member window and door headers shall be insulated to a minimum of R-3 for a 24 framing, or equivalent width, and a
minimum of B-5 for all other assemblies. If continuous exterior rigid insulation equal te o greater than R-2 ks used, an insulated header
is not required

After insulation Is installed; All insulated walls have interior and exterior air barriers, including kneewalls and walls of skybight wells

Exception: Rim joists. Interior air barrier (typically gypsum board) is sealed to top plate

ible person’s signature on this compllance document affirms th

Registration Number: Registration Date/Time; HERS Provider
CA Building Energy Efficiency Standards - 2019 Residential Compliance January 2019

Certificate of Installation — CF2Rs

« Completed by builder, installing contractor,
or HERS rater

« Confirms compliance at installation

* |dentifies energy efficiency measures
installed per the CF1R and mandatory
measures

* Left on-site for building inspector

* Inspector verifies documented efficiency
and components match installed equipmen
and systems



ENERGY COMMISSION

A

STATE OF CALIFORNIA
QIl - INSULATION INSTALLATION @_
EC-CF 3R-ENV-22H (Revised 01/19) CALIF ORMIA ENERGY GOMMISSION
CERTIFICATE QF VERIFICATION CF3R-ENV-22-H
Quality Insulation Instal lation (Qll) - Insulation Installation (Page 1 of 6)
Froject Hame Enforcement Agency Permi Humber.
Dweling Address | Cry | Tpcade
A. Insulation Materials Installed
01 | Roof Deck Insulation Materlal Installed
02 | Ceiling Insulation Material Installed
03| Exterior Wall Insulation Material Installed
04| Raised Floor Insulation Material Installed
05 | Slab Edge Insulation Material Installed
06 | Verification Status
07 | Correction Notes
B. All Surfaces
01| Airbarrier installation and preparation for nsulation was done and verified prior to insulation being installed.
02 All surfaces between conditioned and unconditioned space are sealed and insulated to meet or exceed the levels specified on the
Certificate of Cornpliance.
“All structural frarming areas shall be nsulated in a manrer that resists therral bridging through the assembly separating conditioned
43 | frem unconditioned space. Structural bracing, tie-downs, and framing of steel, or specialized framing used to meet structural
requirements of the CBCare allowed and must ke insulated. These areas shall be called out on the building plans with diagrams and/or
specified design drawings indicating the R-value of insulation and fastening method to be used.
04 | Allinsulation was installed according to the manufacturer’s installation instructions.
s Labelsor spedfication/data sheets for each nsulation materfal shall be provided to the HERS rater. Loose-fill material indudes insulation
material bag labels or coverage charts,
Loose-fill insulation — The installed depth and density of insulation is verified in at least & randomn locations to ensure that the minimum
06 | thickness and installed density meet the R-value spedfied on the Certificate of Complian ce, and are consistent with the manufacturer’s
coverage chart.
o7 If kraft paper faced insulation is used, paper is installed on the conditioned {warm in winter) side of surface. Paper must be in contact
with air barrier to within 2” framing (stud, joists, ete.).
Verification Status 0 Pasc-all spplicable reguirements are met; or
08 O Fail-oneormore applicable requiremments are not met. Enter reason for failure in corrections
notes field below; or
DO AlN/A_Thic entire table ic not applicable,
03| Correction Notes

The responsible parsor s signature on this «empliancs decument affirms that all applicable requiremants in this table have been met unlsss
otherwisa noted in the V erificati on Status and the Corraction Notas.

€. Rai

ad Floor Adjacent to Unconditioned Space

o1

Insulation isin full contact with the subfloor.

02

Insulation hangers are spaced at 18inches or less. Insulation hangers do not compress in sulation.

03

Netting, or mesh, can be used if the cavity under the floor isfilled and in contact with the subfloor.

04

When daylight basernents are adjacent fo crawlspaces, If the basement 1= conditioned the walls adjacent to the crawlspace are insulated
to the R-valuelisted on the Certificate of Compliance. This includes framed stem walls, and vertical concrete retaining walls.

05

If access to the crawlspace is fram the conditioned area the raised flaor includes an airtieht insulated access hatch. Where possible
locate crawl space access on the exterior.

06

Verification Status O Pass-all spplicable reguirements are met; or

O Fall - one or more applicable requirements are not met. Enter reason for failure in corrections
notes field belo: r

O AIN/A_This entire table ic not applicable,

o7

Correction Notes

The responsible persor s signature on this cempliancs decument affirms that ll applicable requiremants in this table have been met unless
otherwisa noted in the V erificati on Status and the Corraction Notas.

Registration Number: Registration Date/Time: HERS Provider:
CA Building Energy Effidency Standards - 2019 Residential Compliance January 2019

tificate of Verification

Certificate of Verification — CF3Rs
 Completed by HERS rater
» Registered with approved HERS provider

» Confirms compliance with HERS testing
requirements

o Air sealing

o Insulation installation

o Duct leakage

o Airflow

o Refrigeration charge

* Required for final inspection

* Inspector verifies tests and forms are
complete, signed, and registered



Alterations and Additions

ENERGY COMMISSION
4

'STATE OF CALIFORNIA

Prescriptive Residential Alterations That Do Not Require HERS Field Verification @

CEC-CFIR-ALT-05-E (Revised 01/20) ‘CALIFORNIA ENERGY COMMISSION
CERTIFICATE OF COMPLIANCE CF1R-ALT-05-E
Prescriptive Residential Alterations That Do Not Require HERS Field Verification Page 1of 2
TR S

This compliance document Is only applicable to simple alterations that do not require HERS verffication for compliance. When HERS verification s required, a CFAR-ALT-01 shall first be registered.
S a n S with a HERS Provider Data Registry.

Alterations to Space Conditioning Systems that are exempt from HERS verification requirements may use the CF1R-ALT-05 and CF2R- ALT-05 Compliance Documents. Possible exemptions from duct
leakage testing include: less than 40 ft of ducts were added or replaced; or the existing duct system was insulated with asbestos; or the existing duct system was previously tested and passed by a
HERS Rater. If space conditioning systems are altered and are not exempt from HERS verification, then a CFIR-ALT-02 must be completed and registered with a HERS Provider Data Registry.

(]
Atterations that utilize close Cell Spray Polyurethane Foam (ccSPF) with a density of 1.5 to less than 2.5 pounds per cubic foot having an R-value greater than 5.8 per inch, or Open Cell Spray
- Polyurethane Foam (ocSPF) with a density of 0.4 to less than 1.5 pounds per cubic foot having an R-value of 3.6 per inch, shall complete and register a CFIR-ALT-01 with a HERS Provider Data
Registry.
If more than one person has ibility for install f the items on this certificate, each person shall prepe ig i plicable to the portion of ion for which they are
D .

01
responsible. Alternatively, the person with chief responsibility for construction shall prepare and sign this certificate for the entire construction. All applicable Mandatory Measures shall be met.
Temporary labels shall not be removed before verification by the building inspector.

A. General Information

01 | Project Name: l 02 | Date Prepared: |
] ] ]
. 03 | Project Location: ] 04 | Building Front Orientation (deg or cardinal): I
l I el aC Ive IIlS IUC IOI IS bl R
STATE OF CALIFORNIA
07 | Zip Code: P pi A That Do Not Require HERS Field Verification @
CEC-CF1R-ADD-02.E (Revised 01720) GAUIFORNIA ENERGY COMMISSION
[ oL 09 | Climate Zone: CERTIFICATE OF COMPLIANCE CF1R-ADD-02-E
[ CO e S e C I I C x| ouamg ryoe: Presc{rlprlve Residential Additions That Do Not Require HERS Field Verification . : Page 1of2
e P
13 Project Scope (Select all that apply):
This compliance document is only applicable to additions less than or equal to 1,000 ft? and do not require HERS field verification for compliance. When HERS verification is required, a CF1R-ADD-01
[ ] B. Insulation | D. & E. Fenestration/Glazing - AD shall first be registered with a HERS Provider Data Registry.
. Alterations to Space Conditioning Systems that are exempt from HERS verification requirements may use the CF1R-ADD-02 and CF2R- ADD-02 Compliance Documents. Possible exemptions from duct
[] €. Roof Replacement. [] D. &F. Fenestration/Gj leakage testing include: less than 40 ft of ducts were added or replaced; or the existing duct system was insulated with asbestos; or the existing duct system was previously tested and passed by a
HERS Rater. If space conditioning systems are altered and are not exempt from HERS verification, then a CFIR-ADD-01 and a CF1R-ALT-02 must be completed and registered with a HERS Provider
Data Registry.
Additions or alterations that utilize close Cell Spray Polyurethane Foam (ccSPF) with a density of 1.5 to less than 2.5 pounds per cubic foot having an R-value greater than 5.8 per inch, or Open Cell
Spray Polyurethane Foam (ocSPF) with a density of 0.4 to less than 1.5 pounds per cubic foot having an R-value of 3.6 per inch, shall complete and register a CF1R ADD-01 with a HERS Provider Data
Registry.
If more than one person has for h his certificate, each person shall prepare fficate appl the portion for which they are
\CA Building Energy Efficiency Standards - 2019 Residential Compliance ponsible erson with for prepare and sign this certificate for All appli Measures shall be met.
Temporary labels shall not be removed before verification by the building inspector.
A. General Information (please complete entire table)
o1 | Project Name: 02 | Date Prepared:
03 | Project Location: 04 | Building Front Orientation (deg):
05 | CACity: 06 | Number of Dwelling Units with Additions:
07 | zip Code: 08 | Fuel Type: M
09 | climate Zone: +|| 10 | Total Conditioned Floor Area (ft’) (Addition):
11 | Building Type: v|| 12 | slab Area (it)
Exceptions to Fenestration U-factor and SHGC
3 14 -
13 | Project Scope: 150.1(c)3A
14 | Addition Wall Type: Framed Non-framed Mass Walls None
15 | Roof Type: Steep slope Low slope None
16 | Roof/Ceiling insulation: [”] Option B - Below deck insulation 7] Option C - Ducts & Air handler in conditioned space
17 | Windows being installed? [ Yes 1 No 18| Door(s) being installed? Yes No
19 | New water heater being installed? [ ] Yes [ No
20 | Are lighting requirements applicable? [Yes  [INo
Note: Include mandatory measures? (] ves L] No |
CA Building Energy Efficiency Standards - 2019 Residential Compliance January zqzo




Alterations and Additions
Forms Exception §10-103

Low-rise residential non-HERS alterations, and additions under
300 square feet

 CF1R and CF2R not required - at building departments discretion
« Exempts forms only

* May create simplified forms

* Include requirements on permit application

* Project must comply with Energy Code



Project Status Report

CalCERTS, Inc

1 of 2

GENERAL INFORMATION

Code Year Standards:(2013

Project Name:|Shewmaker Performance Demo

Project Type:|New Construction SFR

Address:|1516 9th Street
City / State / Zip:[Sacramento / CA / 95814

Enforcement Agency:|City of Sacramento

Permit Number:|123456789

Easy to Verify @ calcerts.com

HERS VERIFIABLE
MEASURES:|NOT COMPLETE

OVERALL STATUS:|NOT COMPLETE

CF1R INFORMATION - Certificate of Compliance I &
v
Certificate Type:|Compliance
Registered Form:|CF1R-PRF-01-E
Registered Date:[04,05/2016 08: 30
Registration R ~
Soration [216-101254294-000000000-0000
[ADDITIONAL CFIRs
Systen Far: Registered N =
ysie arm Date Registration Number
CFIR-SRA-01 216:0125443A-000000000-0000 | g
CF2R INFORMATION - C= I\ | a) o
System eflister I Rdfen Iulbel @
CF2R-ENV
e, 216ln01234294lE0 1000010003 | @
CF2R-ENV-02 (Envelope Air Sealing ) 216-N0125429A-E0200001A-0000 | @)
CF2R-ENV-03 (Insulation Installation) 216-N0125429A-E0300001A-0000 .
CF2R-ENV-04 (Roofing-Radiant _ y ¥
Borrien) 216-N0125429A-E0400001A-0000 | @
CF2R-MCH-01 (Space Conditioning _[04/05/2016 g - "
e R T 04/05 216-N0125429A-M0100001A-0000 | 4"
- e 5470572016 - - y
ystem 1 CF2R-MCH-20 (Duct Leakage) s 216-N0125429A-M2000002A-0000 | 3
System 1 CF2R-MCH-23 (Airflow) Oa9572016  1516-1n0125429A-M23000024-0000 |
System 1 CF2R-MCH-22 (Fan Efficacy) /0572016 1516-10125429A-M22000024-0000 | o
System 1 CF2R-MCH-25 (Refrigerant Charge)  [Sa/oo/ 2018 |216-N0125429A-M2500002-0000 | o
CF2R-MCH-27 (IAQ and MV) 030572016 516-n0125429A-M2700001A-0000 | i
CF2R-PLB-02 (SD HWS Distribution) |9q/qg 2010 |216-N0125429A-P0200003A-0000 |/
CF3R INFORMATION - Certificate of Verification 8
System Form Reg‘i}salteered Registration Number
CF3R-MCH-27 (IAQ and MV) 216-N0125429A-M2700001A-M27A| @
System 1 CF3R-MCH-20 (Duct Leakage) 93/11720961516-N0125429A-M2000002A-M20A] o

Ca Building Energy Efficiency Standards 2013 Residential Compliance

HERS Provider: CalCERTS Inc.
Dec 2015

i Project Status Report

Summarizes status of all required forms
Available for any project in HERS registry
Access directly in registry

Request hard copy at final inspection to
verify compliance

HERS and Overall Status marked
Complete to pass inspection

May accept completed PSR in place of
CF2R hard copies



2019 Energy Code

Residential Envelope
- ___________00_0000000_"]

Navigating Title 24



Title 24 - California Building Code

Part 1 - Administrative Code Part 6 - Energy Code
e Chapter 10 « Subchapters 1 -9
» Sections 10-101 — 10-115 « Sections 100.0 - 150.2
« Administrative requirements « Technical requirements

2019 2019

CODE CALIFORNIA CODE DF REGULATIONS | TITLE 24, PART 6
California Building Standards Commission
CALIFORNIA CODE OF REGULATIONS | TITLE 24, PART 1

California Building Standards Commission



https://www.dgs.ca.gov/BSC/Codes
https://www.dgs.ca.gov/BSC/Codes

All Buildings §§ 10-101 to 10-115

Regulations, definitions, permitting, compliance, enforcement, acceptance
testing providers, local ordinances, interpretations, certification, labeling for
fenestration and roofs, outdoor lighting zones, community shared solar, and
battery storage

Relevant sections

§ 10-111 — Fenestration and door labels
§ 10-112 — Default tables

§ 10-113 — Roofing products



{2k Part 6 Energy Code
All Buildings § 100.0 - Table 100.0-A

A

General Provisions for All Buildings

100.0.100.1, 100.2, 110.0

Occupancies | Application Mandatory Prescriptive | Performance | Additions/Alterations
General Provisions for All Buildings ' 110.6. 110.7. 110.8. ' |
General 150.0 Errvel 150(a). 150.0(b).
110.6.110.7, 110.8, (COIIIEEI.EE;} 150.0(c). 150.0(d).
5 5
Envelope 150(a). 1: O'O(b)'\ 150.0(e). 150.0(g).
(conditioned) 150.0(¢), 130.0(d), 150.0(q)
150.0(2). 150.0(g). Y-
150.0(q)
110.2. 110.5.
HVAC 150.0(h). 150.0(i).
(conditioned) 150.0(j). 150.0(m), 150.1(a. ¢) 150.1(a). 150.1(b) 150.2(a). 150.2(b)
150.0(0)
Low-Rise Water Heating 110.3. 150.0(. )
Residential
Indoor Lighting
(conditioned. 110.9, 130.0.
unconditioned and 150.0(k) 150.1(a. ¢)
parking garages)
L 110.9.
Outdoor Lighting 130.0.150.0(K)
Pool and Spa
5 2 50.2
Systems 110.4. 150.0(p) N. A NA 150.2(a). 150.2(b)
ST 110.10 N.A NA. NA.
Buildings

Residential relevant sections
§§ 110.6 - 110.8 All buildings

§ 150.0 Mandatory measures

§ 150.1 Prescriptive requirements
§ 150.2 Additions and alterations

150.1(a). 150.1(b) 150.2(a). 150.2(b)




3
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{2. Mandatory Requirements
All Buildings §§ 110.0 to 110.12

Regulates the manufacture and installation of components and
systems for all buildings

levant sections

10.6 — Fenestration and exterior doors
10.7 — Air sealing

10.8 — Insulation and roofing

R R L Y ¢ » )

R
S
S
S



Mandatory Requirements

Residential § 150.0

Covers requirements for design and installation of building envelopes,
ventilation, space conditioning, water systems and lighting

Relevant sections

§ 150.0(a-d, f) - Insulation
§ 150.0(g) - Vapor Retarder
§ 150.0(q) - Fenestration



Performance and Prescriptive
Requirements

Residential § 150.1

Performance and prescriptive compliance approaches

Relevant sections

§ 150.1(b) — Performance

§ 150.1(c) — Prescriptive

Table 150.1-A — Single Family Buildings
Table 150.1-B — Multifamily Buildings



& Performance and Prescriptive
<" Requirements

Additions and Alterations § 150.2

Performance and prescriptive compliance approaches

Relevant sections
§ 150.2(a) — Additions
§ 150.2(b) — Alterations



Envelope Defined

The building envelope is the exterior components, including demising partitions, which enclose
conditioned space, separating it from unconditioned space or outside space.




Fenestration and Exterior Doors
Residential

Administrative §§ 10-111, 10-112

Mandatory §§ 100.1, 110.6, 150.0(q)
Prescriptive § 150.1(c)3, 5

Additions and Alterations §§ 150.2(a)1, 150.2(b)1



Fenestration - a transparent or translucent material plus any sash, frame,
mullions, and dividers

U-factor - a measure of the heat transmission through the fenestration

Solar Heat Gain Coefficient (SHGC) - the fraction of solar radiation
entering the space through the fenestration which is released as heat into

the space

Lower U-factor and SHGC are more efficient



Three types of fenestration

« Manufactured: pre-assembled glazing and frame
o Commonly used in residential

o Storefront or curtain wall system
o Referred to as knock-down

* Field-Fabricated: field-made
o Custom made at site for a specific application




A

Fenestration and Exterior Doors
Administrative Regulations
All Buildings §§ 10-111, 10-112

Labeling and Certification Requirements § 10-111

« National Fenestration Rating Council (NFRC) is designated to administer
certification program

 Temporary labels
o NFRC manufactured window and door labels
o Energy Commission default table values
 Label certificates
o NFRC Component Modeling Approach (CMA)

o NAG Alternate Default Fenestration Procedure (NRCC-ENV-05)
« Permanent labels

Default Tables § 10-112
« Energy Commission calculates, maintains, and revises



ENERGY COMMISSION

NFRC

World's Best
Window Co.

Millennium 2000*
Vinyl-Clad Wood Frame

National Fenestration

Rating Council® Double Glazing * Argon Fill « Low E
Product Type: Vertical Slider

ENERGY PERFORMANCE RATINGS

CEC

Fenestration Temporary Labels

2019 California Energy Commission Default Label

XYZ Manufacturing Co.

U-Factor (U.S./I-P) Solar Heat Gain Coefficient

030 0.30

O Doors O Double-Pane
Key Features:
O Skylight O Glass Block
Frame Type Product Type: Product Glazing Type:
O Metal O Operable O Clear
O Non-Metal O Fixed O Tinted
O Metal, Thermal Break =S i S S O Single-Pane

Window

ADDITIONAL PERFORMANCE RATINGS

Visible Transmittance Air Leakage (U.S./I-P)

0.51 0.2

Manufacturer stipulates that these ratings conform to applicable NFRC procedures for determining whole

product performance. NFRC ratings are determined for a fixed set of environmental conditions and a

specific product size. NFRC does not recommend anv product and does not warrant the suitability of any

product for any specific use. Consult manufacturer's literature for other product performance information.
www.nfrc.org

O Airspace 7/16 in. or
greater

O With built-in curb

O Meets Thermal-Break
Default Criteria

To calculate VT see NAG

California Energy
Commission

Default U-factor =

California Energy
Commission

Default SHGC =

California Energy
Commission

Calculated VT =

Product meets the air infiltration requirements of §110.6(a)1, U-factor criteria of
£110.6{a)2, SHGC cnteria of §110.6(a)3 and VT criteria of §110.6(a}4 of the 2019
Energy Standards for Residential and Nonresidential Buildings.




o) Fenestration and Exterior Door
<= Mandatory Requirements
All Buildings §§ 100.1, 110.6

2 World's Best
_ . . s Door Co.
Exterior doors require U-factor rating Eiifics e

CPD#000-x-000
® N F RC Insulzted Steel Wood E0g2 Door

ENERGY PERFORMANCE RATINGS
U-Factor/Solar Heat Gain Coellicient (SHGC)

« Doors with 25% or more glazing treated as

. Descriplion® _—
feneStratlon Detielt Frrmo™ 14 Lae 12 Lise 23 Lte Fol Une
¢ <4101 <5031 <11061 >11001

-710.30 .-" 1036 .-
- 30 . .36 . ¥
: L

- -
- p

Updated definitions = i —
 Fenestration Product  + Glazed Door o (08 T0m b o

» Clerestory « Overhang Projection
 Door * Overhang Rise

IENA0ZN

s Eabossed

Voo £330t SI00w, B2 Bete 031 Corform 13 2000 Cadie NFFS frecadenss fir detemm g wiC
SAOACT Sttt NPRC rrSast 100 GO T AN 00 ) Mot Lt of 1AVEY WA LN LONTTre 30 )
WeC {rod 32 30w, WRL 3008 028 eCOT ey & 3y DroAud! ard Coet ot ot T 3 50N of a7y
PAOACT Of 3%y eO S Wt COr 30T PN I VI e Nl S0 PUCE oriomce Pitormutca
Same ) Sty f 500001 B [ vt 0= Aty (B le) £ 300 "B 1 {35 mi (%3800 30§ Wi 5e)
"o RS S0 SEn BI M fLgeveineaat
e 00




& Fenestration and Exterior Door
<= Mandatory Requirements
All Buildings § 110.6

Manufactured and site-built
 Certified by NFRC to meet requirements for air leakage, U-factor, and SHGC
Site-built
« Reference Nonresidential Appendix NAG alternate default fenestration procedure
o Residential - less than 250 square feet
o Nonresidential - less than 200 square feet
« Meet acceptance requirements in Reference Nonresidential Appendix NA7
Field-fabricated
* Must use U-factor in Table 110.6-A and SHGC in Table 110.6-B

 Exterior doors less than 25% glazing use U-factor in Reference Joint Appendix
JA4.5 Table 4.5.1

* Must be caulked and weather-stripped




A

All Buildings § 110.6

Methods for determining U-factor and SHGC

Fenestration and Exterior Door
Mandatory Requirements

than 250 ft2

Site-Built Field-
Manufactured | Manufactured | Manufactured Fenestration Fabricated | Glass
Windows Skylights Doors Fenestration | Block
and Doors
and Doors
NFRC n/a n/a
NFRC - CMA n/a n/a
Default Table
v v v v v
110.6-A, B e
Default Table
v v v
JA 4.5 1 n/a n/a n/a
e n/a n/a n/a v n/a n/a




Fenestration Default U-factor
All Buildings Table 110.6-A

DOUBLE PANE
FRAME PRODUCT TYPE Slg_ (P;‘kgrllﬂ)ggE ([)j[_lla‘ACT()li\I Gl{ﬁs ig;glg k
Operable 1.28 0.79 0.87
Fixed 1.19 0.71 0.72
Metal Greenhouse or garden window 2.26 1.40 N.A.
Glazed doors 1.25 0.77 N.A.
Skylight 1.98 1.30 N.A.
Operable N.A. 0.66 N.A.
Fixed N.A. 0.55 N.A.
Metal, thermal break Greenhouse or garden window N.A. 1.12 N.A.
Glazed Doors N.A. 0.59 N.A.
Skylight N.A. 1.11 N.A.
Operable 0.99 0.58 0.60
Fixed 1.04 0.55 0.57
Nonmetal Glazed Doors 0.99 0.53 N.A.
Greenhouse or garden window 1.94 1.06 N.A.
Skylight 1.47 0.84 N.A.




Fenestration Default SHGC
All Buildings Table 110.6-B

FENESTRATION PRODUCT SHGC

FRAME TYPE PRODUCT | GLAZING | Single Pane Double Pane | Glass Block
SHGC SHGC SHGC
Operable Clear 0.80 0.70 0.70
Fixed Clear 0.83 0.73 0.73
Metal
Operable Tinted 0.67 0.59 N.A.
Fixed Tinted 0.68 0.60 N.A.
Operable Clear N.A. 0.63 N.A.
Fixed Cl N.A. 0.69 N.A.
Metal, thermal break — -
Operable Tinted N.A. 0.53 N.A.
Fixed Tinted N.A. 0.57 N.A.
Operable Clear 0.74 0.65 0.70
Fixed Clear 0.76 0.67 0.67
Nonmetal
Operable Tinted 0.60 0.53 N.A.

Fixed Tinted 0.63 0.55 N.A.




Exterior Doors Default U-factor
All Buildings Reference Joint Appendix JA4.5

Table 4.5.1 — Doors

Description U-factor
A

Uninsulated single-layer metal swinging doors or non-swinging doors, including single-layer

: : 1 1.45
uninsulated access hatches and uninsulated smoke vents:
Uninsulated double-layer metal swinging doors or non-swinging doors, including double-layer

: : 2 0.70
uninsulated access hatches and uninsulated smoke vents:
Insulated metal swinging doors, including fire-rated doors, insulated access hatches, and 3 0.50
insulated smoke vents: '
Wood doors, minimum nominal thickness of 1-3/4 in. (44 mm), including panel doors with minimum 4 0.50
panel thickness of 1-1/8 in. (28 mm), and solid core flush doors, and hollow core flush doors: '
Any other wood door: 5 0.60
Uninsulated single layer metal roll up doors including fire rated door 6 1.45
Insulated single layer metal sectional doors, minimum insulation nominal thickness of 1-3/8 inch;

: 7 0.179

expanded polystyrene (R-4 per inch).
Source: ASHRAE 90.1-2007, Section A7.




& Fenestration
<" Mandatory Requirements

Residential § 150.0(q)

Windows, skylights and glazed doors
 U-factor of 0.58 or less
oExceptions to U-factor requirement:

» Fenestration area up to 10 square feet or 5% of
conditioned floor area (CFA)

» Greenhouse or garden windows up to 30 square
feet of fenestration area

* Weighted average of all fenestration not to exceed

[D E E 0.58 U-factor




& Fenestration
<" Prescriptive Requirements

Residential § 150.1(c)3

Windows, skylights and glazed doors
Figure 3-13: Four Surface Orientations Per Table 1 50 1 _A or Table 150 1 _B

North

 Maximum U-factor of 0.30
« Maximum SHGC of 0.23
'\ o No SHGC requirement in climate zones 1, 3, 5, 16
East « Total fenestration area 20% maximum

« West-facing fenestration area 5% maximum in climate
zones 2, 4, 6-16

Northwest

West

Southwest Southeast

South



& Exterior Door
<" Prescriptive Requirements

Residential § 150.1(c)5

Doors separating conditioned from unconditioned space
 Less than 25% glazed

 Must be NFRC rated and labeled

« Exception for fire protection doors between house and
garage
* Per Table 150.1-A or Table 150.1-B
o Maximum U-factor of 0.20



& Fenestration
<" Prescriptive Requirements

Residential Table 150.1-A and Table 150.1-B

Climate Zone

1| 2 3 4 5 | 6 7 8 | 9 10 | 1 | 12 [ 13|14 [ 15 | 16
Maximum 1 5 30 | 030 | 0.30 | 030 | 030 | 030 | 0.30 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 0.30
U-factor
2 | 8 .
S| § |Maximum SHGC| NR | 023 | NR | 023 | NR | 023 | 023 | 023 | 023 | 023 | 023 | 023 | 023 | 023 | 023 | NR
= | 2 . 1
D
ool Max“z‘rlgTOta 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20%
|
= .
E Maximum West | \p | 5o | NR | 5% | NR | 5% | 5% | 5% | S% | 5% | 5% | 5% | 5% | 5% | 5% | NR
M Facing Area
. .
| Maximum 501 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 0.20
=) U-factor




& Requirements
Additions § 150.2(a)1

New windows, skylights, and glazed doors meet § 150.1(c)

with modifications

A
a5Es.
it
''''''
Sy
be

H ‘?;‘ =
H i,
NYE :
AR -
FEESIEEINSSEREFREREIER R

«—— Existing Building ——»

l—— Addition —»

Fenestration Prescriptive

Addition
Square Feet

Maximum Total Area
Square Feet

Maximum West-Facing
Area Square Feet
Climate Zones 2, 4, 6-16

Over 700 175 or 20% CFA 70
401 to 700 120 or 25% CFA 60
400 or less 75 or 30% CFA 60




&~ Fenestration
< Prescriptive Requirements

Alterations § 150.2(b)1A

New windows, skylights, and glazed doors meet § 150.1(c)
with modifications

Square Feet i Maximum SHGC
Maximum i
Exempt from Area U-Factor Climate Zones
Requirements 2,4, 6-15

e felltfel gl Up to 75 0.30 0.23
Fenestration

R et Up to 75 0.40 0.35
Fenestration

Additional or

Replacement Up to 16 0.55 0.30
Skylights




Test Your Knowledge

When does an exterior door
become fenestration?

When the door has 25% or more glass

 Now considered part of the total
fenestration area

 Glass area meets all fenestration
requirements

 Solid area meets exterior door
requirements



Air Sealing

All Buildings
-

Mandatory § 110.7



Air Sealing Definitions

Infiltration - uncontrolled air leakage from outside to inside,
through cracks, joints, windows, doors, partitions, or penetrations

Exfiltration - uncontrolled air leakage from inside to outside,
through cracks, joints, windows, doors, partitions. or penetrations

Air Barrier — a system of materials joined and sealed together to
control air flow through the building envelope that separates
conditioned from unconditioned space, or that separates
adjoining conditioned spaces of different occupancies or uses



v

~ Air Sealing
Mandatory Requirements
All Buildings § 110.7

Limit infiltration and exfiltration

* Must caulk, gasket, weather-strip, or seal all joints,
penetrations, openings

 New

Figure 3-11: Caulking and Weatherstripping

Weatherstrip or
seal to prevent
drafts

: AN \

Caulk or Seal

@ Caulk or Seal
ang

[ ngeN

Caulk or Seal

Most overlooked
MANDATORY
requirement.
Major impacts on
energy use.


https://www.energy.ca.gov/sites/default/files/2020-06/2020-CEC-Air_Sealing_Fact_Sheet_F_ADA.pdf

Vapor Barriers

Residential
-

Mandatory § 150.0(g)



Vapor Retarder
Mandatory Requirements
Residential § 150.0(g)

Vapor retarder: ability of material or assembly to limit the amount of
moisture that passes through

 Class | or Il vapor retarder on conditioned side of insulation in climate zones 14 and 16
o Exterior wall
oVented attics
oUnvented attics having air-permeable insulation

« On-grade Class | or Il vapor retarder in all climate zones for unvented crawl spaces and
controlled vent crawl spaces

Class Permeance
Class | <0.1

Class |l >0.1and <1.0
Class Il <1.0and =£10.0




Insulation and Radiant Barriers

Residential
]

Mandatory §§ 110.8(a-h, j), 150.0(a-d, f)
Prescriptive § 150.1(c)1-2
Alterations § 150.2(a)1



Energy Code Definitions

Exterior wall - separates conditioned space from outdoor space

Demising wall - separates conditioned space from enclosed
unconditioned space

Roof - outside cover of a building, including the structural supports,
decking, and top layer that is exposed to the outside

Ceiling - demising partition over conditioned space and under
unconditioned space

Floor - exterior partition under conditioned space and above outdoor
space

Soffit - demising partition under conditioned space and above
unconditioned space



Insulation Definitions

FonlARENu=w, -

U-factor - a measure of the heat transmission
through a wall, roof, floor (all materials in assembly),
or a given thickness of a material (insulation)

R-value - capacity of an insulating material to resist
heat flow

Lower U-factor is better
Higher R-value is better
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<" Mandatory Requirements
All Buildings § 110.8(a-c, h)

BUREAU OF /u\‘\\/\

HOUSEHOLD GOODS
AND SERVICES

All Materials

* Certified to California Quality Standards for Insulation Materials
by the California Department of Consumer Affairs

 Restricts use of formaldehyde foam
* Must have fire-retardant on exposed surfaces and be installed
according to California Building Code
Wet insulation systems above roofs waterproof membrane
» Meet effective R-value in Reference Joint Appendix JA4.2


https://bhgs.dca.ca.gov/

Radiant Barrier

Mandatory Requirements

All Buildings § 110.8(j

Radiant barriers - where required
* Emittance of 0.05 or less
» Tested per ASTM

 Certified to CA Department of
Consumer Affairs

Roof Decking

4

RadiantBarrier

Method 1: RadiantBarrier Draped
Over Top of Truss/Rafter

Roof Decking

Air
Space

Radiant Barrier

Method 3: RadiantBarrier Attached
To Bottom of Truss/Rafter

Roof Decking Radiant Barrier

Insulation

Method 5: RadiantBarrier Attached to
Underside of Roof Deck with
Air Space

Method 2: Radiant Barrier Attached
Between Truss/Rafters

Roof Decking

RadiantBarrier

Insulation

Method 4: RadiantBarrier Attached
To Underside of Roof Deck

Roof Decking  RadiantBarrier

Baffle

\nsu\ation\lf\x
D

rywall

Method 6: RadiantBarrier Attached to
Underside of Roof Deck with Baffle



Radiant Barrier
Prescriptive Requirements

New Residential § 150.1(c)2

Radiant barrier as required per Table 150.1-A
and Table 150.1-B

* Depends on climate zone

* Installed per Reference Residential
Appendix RA4.2.1

oShiny side facing attic
oOn gable ends
oMinimum free ventilation area




Insulation

Mandatory Requirements
Residential § 150.0(a, b)

Ceiling and roof assemblies
* Maximum U-factor of 0.043
* Minimum R-22 insulation in wood frame
* Vented attic: installed at ceiling
» Unvented attic: installed at ceiling or roof

» Attic access door: insulation permanently
attached

* Insulation in direct contact with air barrier

Loose-fill insulation

* Minimum installed weight per square foot to
meet manufacturer’s requirements




= Insulation and Radiant Barrier

=~ Prescriptive Requirements
Residential § 150.1(c)1A, 2

Netted cellulose; netted ‘|'Jé'rg?ass \
unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass

balts; adhesively-sprayed fiberglass

Ceiling and roof deck insulation

Option B per Tables 150.1-A or 150.1-B
* Vented attic
« Below roof deck insulation
o Single family R-19 in climate zones 4, 8-16
o Multifamily R-19 in climate zones 4, 8, 9, 11-15
o Multifamily R-13 in climate zones 10, 16
o Roof assembly air space required <]
» Ceiling insulation R-30 or R-38 per Tables o
« Radiant barrier in climate zones 2-3, 5-7 =
* Ducts insulated to R-6 or R-8 per Tables




~ Insulation
Prescriptive Requirements
Residential § 150.1(c)1A,2

Figure 3-25: Placement of Insulation Below the Roof Deck

Netted cellulose or netted fiberglass
or adhesively-sprayed fiberglass

B e e e ————

Fiberglass batts (kraft-faced can be used in CZ 14 and 16 or
in conjunction with a separate vapor retarder)



= Insulation and Radiant Barrier

=~ Prescriptive Requirements
Residential § 150.1(c)1A,2

Ceiling and roof deck insulation

Option C per Tables 150.1-A or 150.1-B

* Ducts located in conditioned space with R-6
iInsulation

* Meet 150.1(c)9B with HERS verification

| JEp— ——  Ceiling insulation
r o R-38 in climate zones 1, 11-16

o R-30 in climate zones 2-10

W' | i | i iﬁ ‘ « Radiant barrier in climate zones 2-15
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<" Mandatory Requirements
Residential § 150.0(c)

Wall insulation

» 2x4 walls assembly U-factor 0.102

» 2x6 walls assembly U-factor of 0.071

* Opaque non-framed assembly U-factor 0.102
* Masonry walls must meet prescriptive

requirements (no trade-offs)

o Climate zones 1-15, above grade
= |Interior insulation — U-factor 0.77
= Exterior insulation — U-factor 0.125
o Climate zone 16, above grade
= Interior insulation — U-factor 0.59
= Exterior insulation — U-factor 0.77
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<" Prescriptive Requirements
Residential § 150.1(c)1B

e i e Wall insulation per Tables 150.1-A or 150.1-B
* Climate zones 1-5, 8-16 framed

o Single family U-factor 0.048
= 2x6 wood frame R-21 plus R-5

Rigid insulation
(u'agped orsealedjoints)

Stainless steel nails as brick
ties (penalratlnlg insulatin
sheathing into frame wall?

EVAARINNNIAARA

e [ o Multifamily U-factor 0.051
a:leg:kax a";a gpirliaanr; \ / Concrete slab .
— — » Climate zones 6-7 framed
g 1] R R o U-factor 0.065
MEL < &4 1. E
Il =i = » Mass walls above and below grade must be
1= =l insulated
[EmEam=  All other unframed walls meet framed U-factors
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<" Mandatory Requirements
Al Buildings § 110.8(g)

Heated slab floors

* Meet requirements in Table 110.8-A for R-value and
| climate zone

| » Must be certified per § 110.8(a)

* Protect exposed material to wind, equipment, moisture
and UV

 Rigid plate to prevent intrusion of insects into foundation

« Requirements for direct contact with slab and grade
(water absorption and vapor permeable)

Figure 3-6: Perimeter Slab Insulation




Insulation
Mandatory Requirements
Residential § 150.0(d, f)

Raised floors -
« Maximum assembly U-factor of 0.037 Slab on Grade v s
 Minimum R-19 insulation in wood frame =

Slab edge insulation
 When required (heated slab and climate zone 16)

o Water absorption
o Water vapor permeance
o Protection from UV & physical damage
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< Prescriptive Requirements
Residential § 150.1(c)1C, D

R-value or assembly U-factors in Table 150.1-A or Table 150.1-B

Ral-sggﬂ;jor;sised Figure 3-30: Raised Floor Insulation
o Assembly U-factor 0.037 =
o Minimum R-19 wood framed [
« Concrete raised ‘
o Climate zones 1-2, 11, 13-14, 16 U-factor 0.092 ‘
o Climate zones 3-10 U-factor 0.269 e
o Climate zones 12, 15 U-factor 0.138 H YYY -\f",;
Slab perimeter
 Climate zone 16
o Maximum assembly U-factor of 0.58 |
o Minimum R-7 continuous insulation o rame




Quality Insulation Installation

= Prescriptive Requirements
Residential § 150.1(c)1E

Quality insulation installation (Qll)

* Requires HERS verification of installed
Insulation and exterior air barrier

 Meet criteria in Reference Residential
Appendix RA3.5

« Not mandatory, but difficult to offset
* Modeling without can have 7-11% penalty
 Climate zone 7 not required for multifamily
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A

Table 150.1-A
Single Family
VS.
Table 150.1-B
Multifamily

Insulation and Radiant Barrier
Prescriptive Requirements

Climate Zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Below Roof Deck
Insulation!-2 NR NR NR R 19 NR NR NR R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19
- _ (With Air Space)
2 <
= R
é g iﬂ, Ceiling Insulation R 38 R 38 R 30 R 38 R 30 R 30 R 30 R 38 R 38 R 38 R 38 R 38 R 38 R 38 R 38 R 38
s | B |ES
2| £ |°%
% § ~ Radiant Barrier NR REQ REQ NR REQ REQ REQ NR NR NR NR NR NR NR NR NR
z | 2
212
w ~ oge .
;5 g 2 Ceiling Insulation R 38 R 30 R 30 R 30 R 30 R 30 R 30 R 30 R 30 R 30 R 38 R 38 R 38 R 38 R 38 R 38
=3
=} a Radiant Barrier NR REQ REQ REQ REQ | REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ NR
Below Roof Deck
Insulation 12 NR NR NR R19 NR NR NR R19 R19 R13 R19 R19 R19 R19 R19 R13
= . .
S - (With Air Space)
= = &
E E § Ceiling Insulation R 38 R 38 R 30 R 38 R 30 R 30 R 30 R 38 R 38 R 38 R 38 R 38 R 38 R 38 R 38 R 38
o go =
L B
S < Radiant Barrier NR | REQ | REQ | NR | REQ | REQ | REQ | NR NR NR NR NR NR NR NR NR
= <&
&0 2
:’é = o ? Ceiling Insulation R38 R 30 R 30 R 30 R 30 R 30 R 30 R 30 R 30 R 30 R 38 R 38 R 38 R 38 R 38 R 38
= -
&2 5 %
o<
=} a Radiant Barrier NR REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ NR
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Table 150.1-A
Single Family
VS.
Table 150.1-B
Multifamily

Insulation
Prescriptive Requirements

Climate Zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Framed3 U 0.048 | U 0.048 | U 0.048 | U 0.048 | U 0.048 | U 0.065 | U 0.065 | U 0.048 | U 0.048 | U 0.048 | U 0.048 | U 0.048 | U 0.048 | U 0.048 | U 0.048 | U 0.048

= 3
g 5 Mass Wall InteriorS U 0.077{U00.077|U 0.077 |U 0.077|U 0.077|U 0.077 |U 0.077 |U 0.077 | U 0.077 {U 0.077 | U 0.077 | U 0.077 | U 0.077 | U 0.077 | U 0.077 | U 0.059
2 E s R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 17
=
L= =
§ = < Mass Wall Exteriorts U0.125|U0.125|U0.125{U0.125|U 0.125|U 0.125|U 0.125|U 0.125|{U 0.125|U 0.125 (U 0.125|U 0.125|U 0.125|U 0.125|U 0.125 |U 0.077
T>.> g R 8 R 8 RS8 RS8 RS8 RS8 R8 R8 R8 R8 R8 R8 R8 R8 R8 R 13
=
=
o 3 . U 0.077|U00.077|U 0.077 |U 0.077|U 0.077|U 0.077 |U 0.077 |U 0.077 | U 0.077 {U 0.077 | U 0.077 | U 0.077 | U 0.077 | U 0.077 | U 0.077 | U 0.067
= = Below Grade Interior®
5 5 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 15
S

2
R = . U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.200 | U 0.100 | U 0.100 | U 0.053

) Below Grade Exterior 8

-] RS RS RS RS RS RS RS RS RS5 RS5 RS RS RS R 10 R 10 R 19

Framed 3 U 0.051|U0.051|U0.051|{U0.051|U0.051 U 0.065[U0.065|U 0.051|U 0.051{U0.051|U0.051|U0.051 U 0.051|{U0.051|U 0.051 U 0.051

= <
2 :
= Qo Mass Wall Interior 45 U 0.077({U00.077|U 0.077 |U 0.077|U 0.077|U 0.077|U 0.077 (U 0.077|U 0.077 |U 0.077 |U 0.077 | U 0.077 {U 0.077 (U 0.077 | U 0.077 | U 0.059
E g R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 17
~ =
3 |72}
5‘ = = Mass Wall Exterior 5 U0.125|1U00.125|U0.125|U0.125|U 0.125({U 0.125|U 0.125|U 0.125({U 0.125|U 0.125 (U 0.125|U 0.125|U 0.125|(U 0.125|U 0.125| U 0.077
E 2 R 8 R8 R8 RS RS RS RS RS RS R8 RS RS RS RS RS R 13
=
.E” Y Below Grade Interior U 0.077(U00.077|U 0.077 |U 0.077 |U 0.077|U 0.077 | U 0.077 (U 0.077 | U 0.077 | U 0.077 | U 0.077 | U 0.077 {U 0.077 (U 0.077 | U 0.077 | U 0.067
= g R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 13 R 15
=]
s 2

= . U 0.200| U 0.200 (U 0.200 | U 0.200 | U 0.200 (U 0.200 | U 0.200 | U 0.200 [ U 0.200 | U 0.200 (U 0.200 | U 0.200 | U 0.200 | U 0.100 (U 0.100 | U 0.053

) Below Grade Exterior

=] RS RS5 RS RS5 R5 RS5 RS5 RS RS RS RS RS RS R 10 R 10 R 19
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» Insulation and Qll

<" Prescriptive Requirements

Table 150.1-A
Single Family
VS.
Table 150.1-B
Multifamily

Climate Zone

Installation (QII)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Slab Perimeter| NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR Ulg'758
2 »
% = Raised U 0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037
= E R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19
=
%‘) Concrete U0.092 | U0.092 | U0.269 | U0.269 | U0.269 | U0.269 | U0.269 | U0.269 | U0.269 | U0.269 | U0.092 | U0.138 | U0.092 | U0.092 | U0.138 | U 0.092
% Raised RS R8 RO RO RO RO RO RO RO RO R8 R4 R8 R8 R4 R 8
==}
Quality Insulation
. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Installation (QII)
. U0.58
Slab Perimeter| NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR R7
2,
% § Raised U 0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037 | U0.037
= 5 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19 R 19
=
=]
.'_5 Concrete U0.092 [ U0.092 | U0.269 | U0.269 [U0.269 | U0.269 | U0.269 | U0.269 | U0.269 | U0.269 | U0.092 | U0.138 | U0.092 | U0.092 | U0.138 | U 0.092
= Raised R 8 R8 RO RO RO RO RO RO RO RO R8 R4 RS R8 R4 RS
==}
Quality Insulation
Yes Yes Yes Yes Yes Yes NR Yes Yes Yes Yes Yes Yes Yes Yes Yes
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Insulation
< Prescriptive Requirements

Additions § 150.2(a)1

l«— Existing Building —— !

—— Addition —»

All

additions
« Existing siding not altered and wall extensions
o R-21 in 2x6 wood-framed, no continuous
o R-15 in 2x4 wood-framed, no continuous
o QIl exceptions
* No insulated headers for existing doors and windows
» No air sealing if existing air barrier not altered

Additions = 700 square feet

Ceiling insulation
o R-38 in climate zones 1, 11-16
o R-30 in climate zones 2-10
o Radiant barrier in climate zones 2-15
o Exception: R-22 allowed in rafter roofs
* QIl not required



Insulation

< Mandatory Requirements
Alterations §§ 110.8(d), 150.2(b)

Ceiling and roof insulation
* R-value of new insulation and existing insulation are combined

o If space is too small to meet required R-value: must fill entire
space (compliant with Part 2, § 1203.2)

All insulation in altered components
* Meet mandatory requirements in § 150.0(a-d)




Test Your Knowledge

Residential

Should insulation be installed against
the radiant barrier?

No, radiant barriers need an airspace to
work properly and provide maximum
benefits.

» Table 150.1-A and Table 150.1-B only require

radiant barrier when there is no insulation
under the roof deck




Roofing Materials
Residential

Administrative § 10-113

Mandatory § 110.8(i)

Prescriptive § 150.1(c)

Additions and Alterations § 150.2(a-b)
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Roofing Definitions

Low-sloped - rise to run less than 2:12
Steep-sloped - rise to run of 2:12 or greater

Solar reflectance (SR) - ability to reflect solar energy from the sun
back into the atmosphere

Thermal emittance (TE) - the ability to release heat that has been
absorbed

Solar reflectance index (SRI) - combines SR three-year aged value
and TE in an equation

Low-sloped < 2:12

/\

Steep-sloped = 2:12

=
N
<N

The higher the number, the cooler the roof.




A cool roof will reflect more
sunlight and absorb less heat than
a standard roof

Helps lower roof and attic
temperatures on hot, sunny days
to reduce the need for air
conditioning

The roofing product must meet
minimum solar reflectance and
thermal emittance values for
Energy Code compliance

wt Y S | Y
Low-Rise Residential
2019 Building Energy Efficiency Standards

Tile roaf on single family home



https://www.energy.ca.gov/sites/default/files/2020-03/Low-Rise_Cool_Roof_03-12-20_ada.pdf

Roofing

< Administrative Regulations
All Buildings § 10-113

Certification requirements

« Cool Roof Rating Council (CRRC) is responsible for certifying
Labeling requirements

« Solar Reflectance and Thermal Emittance must be listed

Initial Weathered
e

T
/ \ Solar Reflectance 0.00  Pending
Thermal Emittance 0.00 Pending
c R c Rated Product ID Number -
COOL ROOF

Licensed Seller ID Number

Classification Production Line

RATING COUNCIL ®

Cool Roof Rating Council ratings are determmned for a fixed set of condinons, and may not be appropnate
for determuming seasonal energy performance. The actual effect of solar reflectance and thermal enuttance
on building performance may vary.

Manufacturer of product stipulates that these ratings were determuned in accordance with the applicable
Cool Roof Rating Council procedures.




Roofing

*&* Mandatory Requirements
All Buildings § 110.8(i)

Roofing products
* Meet aged solar reflectance and thermal emittance thresholds
 Certified and labeled per § 10-113
» Default values for non-certified products
« SRI may be used as alternative to aged SR and TE values

* Liquid-applied roof coatings to meet Table 110.8-C requirements
for coverage and thickness



2 Roofing
< Prescriptive Requirements
Residential § 150.1(c)11

Roofing product requirements per Table 150.1-A or Table 150.1-B
» Steep-sloped roofs in climate zones 10-15
* Minimum aged solar reflectance of 0.20
* Minimum thermal emittance of 0.75
* OR minimum solar reflectance index of 16
 Low-sloped roofs in climate zones 13 and 15
* Minimum aged solar reflectance of 0.63
* Minimum thermal emittance of 0.75
* OR minimum solar reflectance index of 75



ENERGY

-~ Roofing
=" Prescriptive Requirements

Residential Table 150.1-A and Table 150.1-B

Climate Zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
= Aged Solar
S NR NR NR NR NR NR NR NR NR NR NR NR 0.63 NR 0.63 NR
S | Reflectance
8| g| ¢
= | = z Thermal
£ =S . NR NR NR NR NR NR NR NR NR NR NR NR 0.75 NR 0.75 NR
= o Emittance
= A
g ¥ = | Aged Sol
5| €| g | Jesesoar NR | NR | NR | NR | NR | NR | NR | NR | NR | 020 | 020 | 020 |[0.20 020 | 020 | NR
g 2 = | Reflectance
|| &P
§ Thermal
= ) NR NR NR NR NR NR NR NR NR 0.75 0.75 0.75 0.75 0.75 0.75 NR
»n Emittance




#x Roofing
& Prescriptive Requirements

Additions § 150.2(a)

Meet prescriptive requirements
in § 150.1(c)11
« Additions of 300 square feet m

or less:
o (8 Cool roof not required

) (

e
=== | :.I T
Li Existing Building ———»{= Addition



2 Roofing
< Prescriptive Requirements
Alterations § 150.2(b)1l

When replacing more than 50% of roof:
« Same as prescriptive requirements in § 150.1(c)11
* Only the altered roofing area must comply
» Exceptions:
o Steep-sloped
= 17 air space between roof deck and roofing
» Roof product profile ratio of 1:5 or more
» Seal and insulate existing ducts per § 150.1(c)9
= R-38 ceiling insulation
» Radiant barrier
= No ducts in attic
= Above roof deck insulation of R-2 or more
o Low-sloped
= No ducts in attic
» | ower aged SR with added roof deck insulation per Table 150.2-B



Test Your Knowledge

Does an alteration to the roof of an unconditioned detached
garage trigger cool roof requirements?

No, alterations to the roof of an unconditioned detached garage do not
trigger cool roof requirements

 Building envelope requirements usually do not apply to
unconditioned buildings




Plan Check and Inspection
- ___________00_0000000_"]



Plans Examiners

ENERGY COMMISSION

 Verify required fenestration values
* Verify required door values

 Verify required insulation values
o Remember mandatory assembly U-factors

« Should have QlIl, with HERS
« Verify CF1R values match plans

 Penalized if R-values are less, or if U-factors
and SHGCs are more

STATE OF CALIFORNIA

NEWLY CONSTRUCTED BUILDINGS

CEC-CF1R-NCB-01-E (Revised 01/19)

CALIFORNIA ENERGY COMMISSION @

CERTIFICATE OF COMPLIANCE

CFIR-NCB-01-E

Prescriptive Newly Constructed Buildings

(Page 10f9)

Project Name:

Date Prepared:

A. General

01 | Project Name:

02 | Date Prepared:

03 | Project Lacation:

04| Building Front Orlentation (deg or cardinal):

05 | cacity: 06 | Number of Dwelling Units
07 | Zip Code: 08 | Fuel Type
09 | Climate Zone: 10 | Total Floor Area (ft’)

11 | Building Type:

12 | Slab Area (ft?):

&

Project Scope:

Exceptions to Fenestration U-factor & SHGC
150.1(c)3A:

B. Opague Surface Details — Framed Walls/ Framed Floors/Concrete Raised Floors (Section 150.1(¢)1)

[T 02 03 04 05 06| o7 T o8 | o | 10 11 1
Proposed Required
Frame Frame Continuaus Appendix JA4 u-Factor from
Frame Depth | Spacing | Cavity: | Insulation Reference Table 150.1-A
Tag/ID Assembly Type Type (inches) (inches) R-value R-value U-Factor Table Cell or B Comments
C. Opaque Surface Details - Nonframed (Section 150.1(c)1)
01 02 03 04 05 | 06 07 [ o8 09 10
Propased Required
Core Appendix JA4 Reference
Thickness Insulation R- Continuous U-Factor from
Tag/1D Assembly Materials (inches) value Insilation R-value | U-Factor Table Cell | Table 15014 0r B Comments

Reglstration Number:

CA Building Energy Efficiency Standards - 2019 Residential Compliance

Registration Date/Time:

HERS Provider:
January 2019




CERTIFICATE OF COMPLIANCE CF1R-PRF-01E

Project Name: Sample House Calculation Date/Time: 2019-07-08T18:42:27-07:00 (Page 3 of 12)
- Calculation Description: Title 24 Analysis Input File Name: Sample T24 2019 CBECC.ribd19

REQUIRED SPECIAL FEATURES

CF1R-PRF-01

The following are features that must be installed as condition for meeting the modeled energy performance for this computer analysis.

. PV Systerm: 2.68 kWdc
. Whole house fan

. Cool roof
. Insulation below roof deck
. Window overhangs and/for fins

HERS FEATURE SUMMARY

The following is a summary of the features that must be field-verified by a certified HERS Rater as a condition for meeting the modeled energy performance for this computer analysis. Additional
detail is provided in the buildng tables below. Registered CF2Rs and CF3Rs are required to be completed in the HERS Registry

Building-level Verifications:

. Quality insulation installation (Ql)
. 1AQ mechanical ventilation
. Kitchen range hood

. Whole House Fan Airflow and Fan Efficacy
Cooling System Verifications:

. Minirnum Airflow

. Verified EER

. Verified Refrigerant Charge

. Fan Efficacy Watts/CFM

Heating System Verifications:

. — None --

HWVAC Distribution System Verifications:

. Duct Sealing

Domestic Hot Water System Verifications:
. — Naone -

BUILDING - FEATURES INFORMATION

m 02 03 04 05 06 o7

Number of Dwelling Number of Bedrooms Number of Zones Number of Ventilation Number of Water

Project N it 2 . . .
rol ame Conditioned Floor Area (ft") Units Cooling Systems Heating Systems

Sample House 1751 1 3 1 1 1




CF1R-PRF-0O1E

| 1 ‘l CERTIFICATE OF COMPLIANCE
. .
N Project Name: Sample House Calculation Date/Time: 2015-07-08T18:42:27-07:00 (Page 7 of 12)
Calculation Description: Title 24 Analysis Input File Name: Sample T24 2013 CBECC.ribd13
CF1R-PRF-01 sias FL00RS
o1 02 03 04 0s 06 o7
Edge Insul. R-value &
Name Zone Area (ft2) Perimeter (ft) &= n;ue pthua ue Carpeted Fraction Heated
Slab-on-Grade __Garage__ 576 72 None 0% No
OPAQUE SURFACE CONSTRUCTIONS
01 02 03 04 05 06 o7 08
) ) ) Total Cavity Interlur_f Exterior
Construction Name Surface Type Construction Type Framing R-value Continuous U-factor Assembly Layers
R-value
No Inside Finish: Gypsum Board
Garage Wall Exterior Walls Wood Framed Wall 2x4 @ 16i0n. 0. C. insulation n/a 0361 Cavity / Frame: no insul. / 2x4
Exterior Finish: 3 Coat Stucco
Inside Finish: Gypsum Board
, _ Cavity / F CR-21f 2x6
Exterior Wall: R-214R-4 Exterior Walls Wood Framed Wall %6 @ 16in. O. C. R-21 n/ 0.051 _ Lavity [ Frame: R-21/ 2x6
Sheathing / Insulation: R4 Sheathing
Exterior Finish: 3 Coat Stucco
Inside Finish: Gypsum Board
Demising Wall: R-21 Interior Walls Wood Framed Wall 2x6 (@ 16in. 0. C. R-21 n/a 0.064 Cavity / Frame: R-21 f 2x6
Other Side Finish: Gypsum Board
Cavity / Frame: no insul. / 2x4 Top Chrd
. . Wood Framed 2x4 Top Chord of Roof Truss Mo Roof Deck: Wood
Aftic G Roof C Attic Roofs 0.644
Icfoarags Roottons e Rea Ceiling @ 24in. 0. C. insulation n/a Siding/sheathing/decking
Roofing: Light Roof (Asphalt Shingle)
Under Roof Joists: R-5.0 insul.
Cavity / Frame: R-13.0 / Zx4 Top Chrd
Attic RoofHouse Attic Roofs Wui::]lar:med 2nd Tnpé:f;ir_::ino‘gRgofTruss R18 n/fa 0.055 Roof Deck: Wood
& T Siding/sheathing/decking
Roofing: Light Roof (Asphalt Shingle)
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ENERGY COMMISSION ) 4 FLOOR PLAN NOTES:

|. ROOF/ATTIC: INSTALL R-38& LOOSE-FILL 4 FP= R
FIBERGLASS INSULATION IN CEILING 4 R-18
LOOSE-FILL INSULATION W/ BOX NETTING BELOW
ROOF DECK (PER MF& SPECS).
XTERIOR WALLS: INSTALL R-2| FIBERGLASS BATT
INSULATION IN 2X6 WALL CAVITY & R-4 EPS RIGID
FOAM INSULATION OVER SHEATHING.
AGE TO HOUSE WALLS: INSTALL R-2| AoTEH
SERGLASS BATT INSULATION IN 2X6 WALL CAVITY
4. KNEE WALLS: INSTALL R-2| FIBERGLASS BATT H [ e
INSULATION IN 2X6 WALL CAVITY. AL B
5.FLOORS: INSTALL R-14 FIBERGLASS BATT
INSULATION BETIEEN FLOC 5, FASTEN
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Interior / Exterior

g g Construction Name Surface Type Construction Type Framing Tu:i:i;i:w Continuous U-factor Assembly Layers
E A R-value

v No Inside Finish: Gypsum Board
Garage Wall Exterior Walls Wood Framed Wall 24 @ 16in. 0. C. insulation nfa 0.361 Cavity / Frame: no insul. / 2x4
Exterior Finish: 3 Coat Stucco
Inside Finish: Gypsum Board

) i . Cavity / Frame: R-21 / 2x6

Ext Wall: R-21+R-4 Ext Wall Wood F d Wall x5 16in. 0. C. R-21 0.051
Srior e sriar s pog Frams @16in nfa Sheathing / Insulation: R4 Sheathing

Demising Wall: R-21

Interior Walls

Wood Framed Wall

2w6 (@ 16 in. O. C.

Exterior Finish: 3 Coat Stucco

Inside Finish: Gypsum Board
Cavity / Frame: R-21 / 2x6
Other Side Finish: Gypsum Board

R-21 F& BATT

INSULATIGN — PLTIG SHEATHING

FER FLAN

—— R4 EPS RIGI>
FoOAM INSULATION

CEMENT FIBERE
SIDING

R FS BATTY

INSLLATICN L FLASHING

, F-1& LoosE-FILL
/ FIBERS|ASS INSULATION
’ L BOX NETTING, NS
/1 FER MEG sPECS

INSTALL

| R-2IFG BATT <
INSLLATICHN

OSE-FILL
SULATION

F-4 EPS RISID —
FOAM INSULATION

BAFFLES MIN 1"
WE INSUL

S VENTED
/ BLOCKING

FE-4 EPS RISID
FOAM INSULATIC

_— CEMENT FIBER.

7 SIDING

—R-2| FG BATT
2-STUR CORMER \N:;Jl J“-T\C’N
ST BOARD —
PER PLAN

= PLTHE SHEATHINE

FLTHD SHEATHING — ¢ FIBER
PER FLAN
\N5UL.A'T’\ON AT FLOOR/WALL ROOF IN5UL.A'I'ION AT NALL/ROOF | \N5ULAT\ON @ NALL CORNER «"‘?\‘
Ao EY e \\l// Ao N2,
E-12 | oosE-FILL
FIBERGLASS INSULATION
) o - BOX METTING, INSTALL
- &P BOARD PER MF& SPECS R4 EFS RIGID Al e e
FoAM INSULATION \‘ INSUL ATION
_INSTALL
BAFFLES MIN 1"
ABOVE INSUL
VENTED
R-Z8 |NSULATION 2X4 STUD BACKER ——

/
R-I4 F& BATT
INSLLATIGN

E-21 F& BATT ~.

INSULATION -~

R-4 EP2 Rlslp -
FOAM INSULATION

/ BLOCKING

- CEMENT

T &TP BOARD

24 INTERIOR WALL—"_

u PLYWD SHEATHING —— FIBER
FER PLAN SIDING
INSULATION AT HOUSE/GARAGE 'I/IE\ ROOF INSULATION AT VAULT /Ig INSULATION @ INTERIOR WALL
FUEDY =D, EyFImDT o By

FLOOR PLAN NOTES:
INSULATION

l. ROOF/ATTIC: INSTALL R-3& LOOSE-FILL
FIBERSLASS INSULATION IN CEILING 4 R-1&
LOOSE-FILL INSULATION K/ BOX NETTING BELOK
ROCE DECK (PER MF& SPECS),

2EXTERICR WALLS: INSTALL R-2| FIBERGLASS BATT
INSULATION IN 2X6 WALL CAVITY & R-4 EPS RIGID
FOAM INSULATION OVER SHEATHING.

3.GARAGE TO HOUSE WALLS: INSTALL R-2I
FIBERGLASS BATT INSULATION IN 2X& WALL CAVITT,

4. KNEE WALLS: INSTALL R-2| FIBERG|LASS BATT
INSULATION IN 2X& WALL CAVITY.

5. FLOORS: INSTALL R-19 FIBERELASS BATT
INSULATION BETWEEN FLOOR. JOISTS, FASTEN
W/LIGHTNING RODS @ 244 O/C.

6 ATTIC ACCESS PANEL SHALL HAVE AN R-28&
INSULATION BATT ATTACHED & PANEL SHALL BE
HWEATHERSTRIFPFED.

—

GARAGE/MOUSE

-

WALL: 2X6 STUDS @

l6* O/C W/ R=2 GARAGE

CAVITY INSULATION 186" CEILING
CONCRETE

| 3/8" sOLID CORE
SELF CLOSING
FIREDOOR.




ENERGY COMMISSION

CF1R-PRF-01

OPAQUE SURFACE CONSTRUCTIONS

0 02 03 04 05 [1] ] o7 08
Total Cavi Interior / Exterior
Construction Name Surface Type Construction Type Framing R-valuelw Continuous U-factor Assembly Layers
R-value
N Inside Finish: Gypsum Board
Garage Wall Exterior Walls Wood Framed Wall 2xd @ 161in. O C. insuI;:iDn nfa 0361 Cavity / Frame: no insul_ / 2xd
Exterior Finish: 3 Coat Stucco
Inside Finish: Gypsum Board
) . . Cavity / Frame: R-21 / 2x6
Ext Wall: R-21+R-4 Ext wall Wood F d Wall 2w6 (@ 16in. Q. C. R-21 0.051
Erior va =rer = o Frams @ 16in n/a Sheathing / Insulation: R4 Sheathing
Exterior Finish: 3 Coat Stucco
Inside Finish: Gypsum Board
Demising Wall: R-21 Interior Walls Wood Framed Wall 2%6 @ 16in. 0. C. R-21 nfa 0.064 Cavity / Frame: R-21 f 2x6
Other Side Finish: Gypsum Board
Cavity / Frame: no insul. / 2x4 Top Chrd
i . ‘Wood Framed 2% Top Chord of Roof Truss No Roof Deck: Wood
Attic G Roof C Attic Roofs 0.644
I foarage oot Lons e oo Ceiling @ 24in. 0. C. insulation nfa Siding/sheathing/decking

Roofing: Light Roof (Asphalt Shingle)

Under Roof Joists: R-5.0 insul.
Cavity / Frame: R-13.0 f 2x4 Top Chrd

Attic RoofHouse Attic Roofs WDDC:_II;Ir:med x4 Tupgléir_:jnngRgofTruss R 18 n/a 0.055 Roof Deck: Wood
& T Sidingfsheathing/decking
Roofing: Light Roof (Asphalt Shingle)
Floor Surface: Carpeted
I o Floor Deck: Wood
R-19 Floor Crawlspace c;{:fs ::; Wood Framed Floor 2¥6 @ 16in. Q. C. R18 nfa 0.05 Sidingfsheathing/decking
o Cavity / Frame: R-19 in 5-1/2 in. (R-18) /
2¥6
i Ceilings (below Wood Framed B No Inside Finish: Gypsum Board
G Roof Atti 2xd @ 16in. O. C. 0.472
arage Roo . attic) Ceiling x4 @16in insulation nfa Cavity / Frame: no insul. / 2xd
- Inside Finish: Gypsum Board
Ceil bel Wood F d
High Performance = '":ft_l{c}e ow D?}E'Ilir:;-ne 24 @ 16in. 0.€ R-38 n/a 0.025 Cavity / Frame: R-9.1 / 2x4

Ower Ceiling Joists: R-28.2 insul.
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ENERGY COMMISSION 'l

A

s RE-le LoosE-FILL
, FIBERGLASS INSULATION
’ L BOX METTING, INSTALL
/' PER MF& sPECs

INSTALL
BAFFLES MIM 1"
ABOVE INSUL

MIN 1"
AlR &AFP
EEm

SVENTED
/ BLOCEING

R-3& LOOSE-FILLY  R-2| F& BATT
F& INSULATION INSLLATICN
R4 EPS RISID
FOAM INSULATION
FLTHE SHEATHING

FER FLAN

—CEMEN |

FIBER

ROCE INSULATION AT WALL/ROOE /

E-18 LoosE-FILI
FIBERSLASS INSULATION

BOX NETTING, INSTALL
" PER MF& SPECS

- INSTALL
BAFFLES MIN |
ABOWVE INSUL

VENTED
ALOCEIMNG
R-38 INSULATION- / Brocki

R-2| F& BATT ~__
IMEULATION

-4 EPS RIGID ——
FaaM INSULATION

FLTHE SHEATHING ——
FER FLAN

A= \JU./’_

R-1& BELOW ROOF
DECK INSULATION
W/ BOX NETTING

RIDGE VENT TTPICAL

ROOE INSULATION AT VAULT z j?
3/4"=|'-0" N

R-38 INSULATI GN/

5/8" DRYWALL,
CEILING




CF1R-PRF-01

CERTIFICATE OF COMPLIANCE
Project Name: Sample House
Calculation Description: Title 24 Analysis

Calculation Date/Time: 2019-07-08T18:42:27-07:00
Input File Name: Sample T24 2015 CBECC.ribd19

CF1R-PRF-01E
(Page 5 of 12)

WINDOKS ¢ DOORS

o.ALL WINDOIWS SHALL BE "REALLYT GOOD WINDOIW
CO" SERIES: "BEST EVER" VINTL FRAMED 4 NFRC
RATED IWITH A MAXIMUM U-FACTOR OF O.32 AND A
MAXIMUM SHEC OF 0.25.

T.ALL WINDOWS SHALL BE HAVE A MINIMUM OF (1)
TEMPERED PANE OR GLASS BLOCK, OR HAVE A
FIRE-RESISTANCE RATING OF NOT LESS THAN 20
MINUTES.

&. AT LEAST ONE WINDOW IN EACH BEDROOM SHALL
MEET EMERGENCT ESCAPE REGUIREMENTS, A
MINIMUM NET CLEAR OPENING OF 5 SQUARE FEET;
MINIMUM NET CLEAR OPENING HEIGHT OF 24 INCHES;
MINIMUM NET CLEAR OPENING WIDTH OF 20 INCHES:
AND A CLEAR OPENING MAX HEIGHT NOT TO EXCEED
44 INCHES ABOVE THE FLOOR.

d.ALL EXTERIOR DOORS SHALL HAVE DEAD BOLTS W/
STEEL FLATE @ THE DEAD BOLT STRIKER, SOLID
SHIM &" ABOVE & BELOW W/ 2-#8X2" SCREWS.

O FRONT DOOK. SHALLL HAVE A PEEF HOLE OR VISION
FANEL

CALL EXTERIOR DOORS SHALL BE OF APPROVED
NONCOMBUSTIBLE CONSTRUCTION OR SOLID CORE
WoOD AND HAVING STILES 4 RAILES NOT LESS THAN
| 2/8" THICH KW/ INTERIOR FIELD PANELS NO LESS
THAN | 1/4" THICK, OR SHALL HAVE A FIRE
RESISTANCE RATING OF NOT LESS THAN 20 MINUTES,

12, ALL LANDINGS W/ SLIDERS OR IN SHING DOORS
SHALL HAVE A MAXIMUM STEFP DOKWN OF 7 2/4"
MEASURED FROM TOP OF FLOOR.

I3, ALL DOORS SHALL MEET THE MINIMUM STANDARDS
AS ESTABLISHED BY THE IB.C. TITLE-24
STANDARDS.

E———  pe—— pe— p—

D6 07 09 10 1 12 13 14
th (ft) | Height (ft) ‘:;;‘; Ufactor l;;fz::r cec :.:.Gni :,,":;,‘,’;
b5 a 10 0.32 NFRC 025 | | NFRC '"St?:r:ﬁlr;en
& 5 30 0.32 NFRC 025 | | nere lns&:r:ﬁlr;en
3 5 15 032 NFRC 025 | nFre mstfijr:EIrtEien
75 0.32 NFRC 0.25 NFRC mstfijr:EIrtEien
125 0.32 NFRC 0.25 NFRC '"st‘;j':;r;m
125 0.32 NFRC 0.25 NFRC '"st‘;j':;r;m
ol | Il B Il | Il | il B
| Il Il |l | il B
| I I I | Il | i =
17.5 0.32 NFRC 025 || nFRC mst‘c:i:r:EIr;m
4 032 NFRC 025 | nFRe '"st‘;‘f:[:;r;e”




Field Inspectors

At foundation verify
« Slab edge insulation (if applicable)

At rough frame verify
* Air sealing
* Window and skylight values
« Cool roof (if applicable)

At insulation stage verify
« Wall and raised floor insulation values
* QIl (requires HERS)

At final verify
 Ceiling insulation values
 CF2R and CF3R installation forms
* Registered with HERS Provider
« Request project status report (PSR)
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{#) Online Resource Center

Online Resource Center

Educational documents and training information for
building communities and enforcement agencies to
assist with building energy standards compliance.

LEARN MORE >



https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/online-resource-center

&k 2019 HERS Providers

A

Home Energy Rating System Program -
HERS

The Home Energy Rating System (HERS) Program tests and rates the energy

SUBSCRIBE
performance of a home. The California Energy Commission’s HERS Program

_ ) _ _ _ ) Building Energy Efficiency Standards
addresses construction defects and poor equipment installation, including HVAC

systems and insulation. The Energy Commission has a list of approved HERS Betiame

' ' ' First N
providers who train and certify raters. irst Name



https://www.energy.ca.gov/programs-and-topics/programs/home-energy-rating-system-hers-program

i Blueprint Newsletter

ENERGY COMMISSION

Blueprint is the California Energy Commission’s quarterly e-newsletter that delves into the Building Energy
Efficiency Standards and provides examples of projects. The newsletter provides updates, answers to
frequently asked questions, clarifications to requirements, announcements, and educational resources and

training.

NEWSROOM
News Releases

Highlights


https://www.energy.ca.gov/newsroom/blueprint-newsletter

3
k4

{2 Stay Connected

Receive Energy Code updates

o Appliances
o Blueprint
o Building Standards

* Respond to confirmation email
Follow the California Energy Commission

OPDEOIOODO



http://www.energy.ca.gov/listservers/
https://twitter.com/calenergy/
https://www.linkedin.com/company/california-energy-commission
https://www.instagram.com/calenergy/
https://www.facebook.com/CAEnergy/
https://www.youtube.com/user/CalEnergyCommission
https://www.flickr.com/photos/caenergy
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.pinterest.com%2FCalEnergy%2F&data=01%7C01%7C%7C7e01648198e64dfcf64608d823805ba0%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=hY6Sd5%2FmhKv5YlTCuafpNdE%2FdvbMlAjo7BI3ZZQIRpo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.calenergycommission.blogspot.com%2F&data=01%7C01%7C%7C7e01648198e64dfcf64608d823805ba0%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=BZsxyrnjA09wPeMK8LR5FaOHF4fH%2F7Tr8jT35u7lRGU%3D&reserved=0

Monday through Friday
8:00 a.m. to 12:00 p.m.
1:00 p.m. to 4:30 p.m.

Call
800-772-3300 in CA
916-654-5106 outside CA

Email
Title24@energy.ca.qov



mailto:Title24@energy.ca.gov

{2 Energy Code Ace

A

r; EnefgyCOdBAfe About Contact Us Create Account SignIn

Helping you play your cards right

Tools Ace v Training Ace v Resources Ace v Search Q

Don’t gamble on Title 24, Part 6 and Title 20 compliance.
Ace it with:

a D H

Ace ‘Tools" Ace ‘Training” | Ace Resources

™

A variety of tools to help you Targeted classroom and online Application Guides, Facts
identify the forms, installation training on Title 24, Part 6 and Sheets, Trigger Sheets and
techniques, and standards Title 20 addressing a variety of Checklists to help you
relevant to building projects in stakeholders and measures. understand how and when to
California. comply with California's

building and appliance energy

efficiency standards.

Forms and resource tools

Free training in person and
online

Checklists and trigger sheets
for building departments


http://www.energycodeace.com/

Thank you
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