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Nonresidential

Nonresidential and 
commercial buildings

• All buildings in California 
Building Code (CBC) 
occupancies of group A, B, E, 
F, H, M, R, S, U

• Hotels and motels
• High-rise residential buildings


 Retail and wholesale stores
 Restaurants
 Assembly and conference areas
 Industrial work buildings
 Commercial or industrial storage
 Schools and churches
 Theaters
 Hotels and motels
 Apartment and multi-family 

buildings, four or more stories
 Long-term care facilities, four or 

more stories

Offices



2016 Energy Savings

Nonresidential Buildings

5% more efficient than 2013 
Standards

− Electric Savings = 192 
GWhs

− Demand Reduction = 80 
MW

− Gas Savings = (0.9) 
Mtherms



2016 Building Energy Efficiency 
Standards
Title 24 - Part 1 and 6
Nonresidential



Part 1 Administrative Code

All Buildings § 10-101 to § 10-114

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

§ 10-111 - Fenestration
§ 10-112 - Default Tables
§ 10-113 - Roofing Products



Part 6 Section 100.0



Mandatory Requirements

All Buildings § 110.0-110.10 

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

§ 110.6 - Fenestration and exterior doors
§ 110.7 - Air leakage
§ 110.8 - Insulation and roofing



Mandatory Requirements

Nonresidential § 120.1-120.9   

Covers requirements for design and installation of 
building envelopes, ventilation, space 
conditioning, service water heating systems and 
equipment, covered processes

§120.7 – Insulation



Performance and Prescriptive 
Requirements
Nonresidential §140.0-140.9

Performance and prescriptive compliance approaches

§ 140.3 - Prescriptive Building Envelope



Additions, Alterations, Repairs

Nonresidential § 141.0

Requirements for additions, alterations and repairs

§ 141.0 - Additions and Alterations



Fenestration



Fenestration Definitions

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

Visible Transmittance (VT) - the ratio of visible light that is 
transmitted through the fenestration, higher is better

Lower U-factor 
and SHGC are 
more efficient



Fenestration Definitions

Three types of fenestration 

Site-Built – plant-fabricated and 
field-assembled

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

Field-Fabricated – field-made
• Custom made at site for a specific 

application

Manufactured – preassembled 
glazing and frame

• Typical window or skylight



Fenestration 
Administrative Regulations 
All Buildings § 10-111 and § 10-112

Labeling and Certification Requirements § 10-111
• National Fenestration Rating Council (NFRC) is designated to 

administer certification program
• Temporary labels

− NFRC manufactured window labels
− Energy Commission default table values 

• Label certificates
− NFRC Component Modeling Approach (CMA)
− NA6 Alternate Default Fenestration Procedure (NRCC-ENV-05)

• Permanent labels
Default Tables § 10-112

• Energy Commission calculates, maintains, and revises 



Fenestration Default U-factor



Fenestration Default SHGC



Fenestration Temporary Labels

NFRC Energy Commission 



NFRC CMA Label Certificate



NRCC-ENV-05 
Fenestration
Certificate Label 



Fenestration Mandatory 
Requirements
All Buildings § 110.6

Manufactured and site-built
• Certified by NFRC to meet requirements for air leakage, U-factor, 

solar heat gain coefficient (SHGC), and visible transmittance (VT) 
Site-built

• Less than 1,000 ft² Alternate Default Fenestration Procedure in 
Nonresidential Reference Appendix NA6

• Meet Acceptance Requirements in Nonresidential Reference 
Appendix NA7 

Field-fabricated
• Must use U-factor in Table 110.6-A and SHGC in Table 110.6-B
• VT calculated using Nonresidential Reference Appendix NA6
• Must be caulked and weather-stripped



All Buildings § 110.6

Methods for determining U-factor and SHGC

Manufactured
Windows

Manufactured 
Skylights

Site-Built
Fenestration

Field-
Fabricated 

Fenestration

Glass 
Block

NFRC    n/a n/a

NFRC - CMA    n/a n/a

Default Table  
110-6A, B     

NA6 - less than 
1,000ft² n/a n/a  n/a n/a

Fenestration Mandatory 
Requirements



Fenestration Prescriptive 
Requirements
Nonresidential § 140.3(a)5
Vertical Windows and Storefronts

• Meet U-factor, SHGC and VT 
requirements of Table 140.3-B,C or D
− Overhangs use relative SHGC calculation 

equation 140.3-A
• Total fenestration area 40% or less of 

total wall area or 6 feet times total 
display perimeter, whichever is greater

• West fenestration area 40% or less of 
west wall area or 6 feet times total 
west-facing display perimeter, 
whichever is greater



Fenestration Prescriptive 
Requirements
Nonresidential § 140.3(a)5
Vertical Windows and Storefronts



Fenestration Prescriptive 
Requirements
Nonresidential § 140.3(a)5C

Overhangs on Vertical Windows and St
Relative SHGC calculation
• External shading correction
• Multiple SHGC by overhang factor

orefronts

• NCM Table 3-18 overhang factors
• Equation 140.3-A

Example: East-facing window SHGC 0.71
• Overhang extends out 3 ft, 6 ft above the 

bottom of the glass H/V: 3 / 6 = 0.50 
• East-facing overhang factor Table 3-18 = 0.63 
• SHGC x overhang factor
• RSHGC: 0.63 x 0.71 = 0.45



Fenestration Prescriptive 
Requirements
Nonresidential § 140.3(a)6,7

Skylights 
• Meet U-factor, SHGC and VT requirements of 

Table 140.3-B,C or D
• Not more than 5% of total roof area
• Haze value more than 90%

Exterior doors
• Meet U-factor of Tables 140.3-B,C or D
• More than 50% glazed is fenestration



Daylighting Prescriptive 
Requirements
Nonresidential § 140.3(c)

Climate Zones 2-15
• Large enclosed spaces greater than 5,000 ft²
• Conditioned or unconditioned
• Ceilings greater than 15 feet height directly under roof
• Requirements

− 75% of floor area within skylit daylit zone or primary sidelit daylit zone
− Shown on plans
− Daylighting controls per §130.1(d)
− Skylight area at least 3% of floor area or calculate with higher VT to 

install less skylight area (minimum 1.5%)
− Haze value and VT requirements of skylights per §140.3(a)6



Daylighting Prescriptive 
Requirements
Nonresidential § 140.3(c)

Skylit and Sidelit areas



Fenestration Addition 
Requirements
Nonresidential § 141.0(a)

Addition - increase in conditioned fl
volume

• Prescriptive
− Added windows, skylights, doors 

must comply as new construction
• Performance

− Addition alone complies
− Option for existing, plus addition, 

plus alteration

oor area and 



Fenestration Addition 
Requirements
Nonresidential § 141.0(b)

Replacing existing fenestration
• Vertical windows

− Meet U-factor, SHGC and VT requirements in Table 141.0-A
− If replacing 150 ft2 or less of vertical glazing, meet U-factor only

• Skylights
− Meet U-factor, SHGC and VT requirements in Table 140.3-B,C, or D

Additional fenestration to existing building
• Vertical windows and skylights

− Meet U-factor, SHGC and VT requirements in Table 140.3-B,C, or D
− If adding 50 ft2 or less, only need to meet U-factor



Test Your Knowledge

When does an exterior door become fenestration?

When the door has 50% or 
more glass 

Now considered part of the total 
fenestration

• Glass area meets all 
fenestration requirements

• Solid area meets exterior door 
requirements

Photo courtesy of Marvin Windows and Doors



Air Leakage



Air Leakage 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



Air Leakage Mandatory 
Requirements
All Buildings § 110.7

Limit infiltration and exfiltration 
• Must caulk, gasket, weather-strip, or seal 

all joints, penetrations, openingsMost overlooked 
MANDATORY
requirement.

Major impacts on 
energy use.



Air Barrier Prescriptive 
Requirements
Nonresidential § 140.3(a)9

Continuous air barrier - required in climate zones 10-16 with all 
joints sealed and materials installed per manufacturer

• Materials with maximum air permeance of 0.004 cfm/ft² or per Table 
140.3-A

• Assemblies average air leakage not to exceed 0.04 cfm/ft² or these 
materials
− Concrete masonry walls with two coatings of paint or sealer, or with 

integral rigid board insulation
− Structurally Insulated Panels (SIPS)
− Portland cement, sand parge, stucco, or gypsum plaster with minimum ½”

• Entire building air leakage not to exceed 0.40 cfm/ft², tested in 
accordance with ASTM E779



Air Barrier Prescriptive 
Requirements
Nonresidential § 140.3(a)9



Insulation



Insulation Definitions

U-factor - a measure of the heat 
transmission through a wall, roof, 
floor, or a given thickness of a 
material, like insulation

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

Lower U-factor is better
Higher R-value is better



Insulation Definitions

Exterior wall - separates conditioned space from outdoors
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 conditions. 
Soffit - demising partition under conditioned space and above 
unconditioned space 



Insulation Mandatory 
Requirements
All Buildings § 110.8(a-c)

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



Insulation Mandatory 
Requirements

All Buildings § 110.8(g-h)
Heated slab floors

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

• Must be certified per § 110.8(a)
• Requirements for direct contact with slab and grade 

(water absorption and vapor permeable)
• Protect exposed material to wind, equipment, moisture and UV
• Rigid plate to prevent intrusion of insects into foundation 

Wet insulation systems above roofs waterproof membrane
• Meet effective R-value in Reference Joint Appendix JA4.2



Insulation Mandatory 
Requirements
Nonresidential § 120.7(a)

Ceilings and Roofs
• Weighted U-factor of roof assembly

− Metal buildings shall not exceed 0.098
− Wood-framed and others shall not exceed 0.075

• Placement of insulation
− Direct contact with continuous ceiling or roof, above or 

below roof deck
− When insulation at roof, cannot have openings or vents 

into unconditioned space between ceiling and roof
− No insulation on removable panels of suspended ceiling  



Insulation Mandatory 
Requirements
Nonresidential § 120.7(b)

Walls
Wall Assembly Type Maximum U-factor
Metal buildings 0.113

Metal-framed walls (including demising) 0.151

Heavy mass walls 0.690

Light mass walls 0.440

Wood-framed walls and others 0.110

Wood-framed demising walls 0.099

Spandrel panel and opaque curtain walls 0.280



Insulation Mandatory 
Requirements
Nonresidential § 120.7(b)

Walls



Insulation Mandatory 
Requirements
Nonresidential § 120.7(c)

Floors and soffits
Floor Assembly Type Maximum U-factor
Raised mass floors 0.269

Other floors 0.071

Heated slab Table 110.8-A

U-factors can be found in Reference Joint Appendix JA4 Tables



Insulation Prescriptive 
Requirements
Nonresidential § 140.3(a)1-4

Exterior walls, roofs, ceilings, floors and soffits
• Nonresidential buildings overall assembly maximum

U-factor per Tables 140.3-B
• High-rise, hotel and motel overall assembly maximum U-factor 

per Tables 140.3-C
• Relocatable school buildings overall assembly maximum U-

factor per Tables 140.3-D



Insulation Prescriptive 
Requirements

Nonresidential § 140.3(a)1-4



Insulation Addition 
Requirements
Nonresidential § 141.0(a)

Addition - increase in conditioned floor area and volume
• Prescriptive

− Added walls, roof and ceiling must
comply as new construction

• Performance
− Addition alone complies
− Option for existing, plus addition,

plus alteration



Insulation Alteration 
Prescriptive Requirements
Nonresidential § 141.0(b)1A

Roofs
• Meet requirements of 141.0(b)2Biii when it is stripped 

to the deck or recover boards per Table 141.0-C



Insulation Alteration 
Requirements
Nonresidential § 141.0(b)1B,C

Walls, floors and soffits

Wall Assembly Type Minimum R-value Maximum U-factor
Metal buildings R-13 0.113

Metal-framed walls R-13 0.217

Wood-framed walls and others R-11 0.110

Spandrel panel and curtain walls R-4 0.280

Floor Assembly Type Minimum R-value Maximum U-factor
Raised framed floors R-11 0.071

Raised mass floors in high rise, 
hotel and motel

R-6 0.111



Test Your Knowledge

Do metal-framed demising walls need insulation?

Yes, they need to meet
§ 120.7 

• Metal-framed demising 
walls require the same 
U-factor as metal-
framed exterior walls



Roofing



Roofing Definitions

Low-sloped – rise to run 2:12 or lower

Steep-sloped – rise to run higher than 
2:12

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

The higher 
the number, 
the cooler 
the roof



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



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
– Solar reflectance index 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



Roofing Prescriptive 
Requirements
Nonresidential § 140.3(a)1A

Roofing products - Meet requirements in § 110.8
• Cool roof requirements by climate zone, roof slope 

and building type per Tables 140.3-B,C or D
−Minimum Aged Solar Reflectance
−Minimum Thermal Emittance

Building Type Table
Nonresidential 140.3 B

High-rise, hotel and motel 140.3-C

Relocatable schools 140.3-D



Roofing Prescriptive 
Requirements
Nonresidential § 140.3(a)1



Nonresidential § 140.3(a)1Aia

Roofing Prescriptive 
Requirements

Exception for low-sloped roofs
• Aged solar reflectance insulation trade-off per Table 140.3



Roofing Addition 
Requirements
Nonresidential § 141.0(a)

Addition - increase in conditioned floor area and 
volume

• Prescriptive
− Added roof and ceiling assemblies

must comply as new construction
• Performance

− Addition alone complies
− Option for existing, plus addition,

plus alteration



Roofing Alterations

Nonresidential § 141.0(b)2B

Replacement, recoated, or recovered
• Greater than 50% of roofing or more than 2,000 ft² 

roofing being altered, whichever is less
− Meet requirements per §110.8(i)
− Roofing products meet SR and TE requirements per Tables 

140.3-B, C, or D
− Exception to aged SR for tradeoff with insulation, per Table 

141.0-B 
− Low-sloped exposed roof deck insulated per Table 141.0-C



Roofing Alterations

Nonresidential § 141.0(b)2B

Reroof Examples
1,800 ft² of 5,000 ft² roof is replaced
• No insulation or cool roof required on 

that portion of the roof. 1,800 ft² is 
36% of 5,000 ft². It is less than 50% of 
the roof area and less than 2,000 ft².

1,800 ft² of 3,000 ft² roof is reroofed and 
roof deck is exposed
• Reroofed section must be insulated 

and have a cool roof. 1,800 ft² is 60% 
of 3,000 ft²



Test Your Knowledge

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

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

• Generally, building 
envelope requirements 
do not apply to 
unconditioned buildings
(only skylight requirements) 



Compliance and Enforcement



Certificate of Compliance

Certificate of Compliance - NRCCs
• Submit with permit application, include with plans

• Plans examiner to verify compliance

• Prescriptive Envelope Forms
− NRCC-ENV-01 - Envelope Components

− NRCC-ENV-02 – Fenestration Worksheet

− NRCC-ENV-03 – Cool Roof SRI Worksheet

− NRCC-ENV-04 – Daylit Zone Worksheet

− NRCC-ENV-05 – Fenestration Certificate Label

− NRCC-ENV-06 – Area Weighted Average



Plans Examiner

NRCCs at plan check

• Verify specifications on plans match the values on 
the NRCC
− Check U-factors and SHGC for fenestration
− Check R-values for insulation
− Check aged SR and TE for roof products
− Check skylight area



Plans Examiner
NRCC-ENV-05



Certificate of Installation
Certificate of Acceptance

Certificate of Installation - NRCIs Certificate 
of Acceptance - NRCAs

• Completed by installing contractor
• Left on-site for building inspector
• Identifies construction documents that show 

envelope features were installed as proposed in 
the certificate of compliance

• Envelope forms
− NRCI-ENV-01 - Envelope
− NRCA-ENV-02 - Fenestration Acceptance



Field Inspector

NRCIs and NRCAs at inspection
• At appropriate phase of construction

− Visually verify U-factors and SHGC values on  fenestration 
labels

− Visually verify  R-values for insulation
− Visually verify aged SR and TE values on roof product labels

• At final inspection
− All NRCIs and NCRAs are complete, correct and match NRCCs



Successful Verification

• Check as built against plans
– Air barriers
– Air sealing
– Window values
– Roofing product values
– Insulation installation and values

• If installed does not match documents
– Must make corrections
– Re-inspection



Resources



Online Resource Center

www.energy.ca.gov/title24/orc/



Blueprint Newsletter

• Email Newsletter

• Published quarterly

• Clarifications on 
frequently asked 
questions

www.energy.ca.gov/efficiency/blueprint/



Email Lists

• Receive updates on the Energy Standards

• Sign up
www.energy.ca.gov/listservers/

• Subscribe to the following Efficiency Lists
Building Standards
Blueprint
Appliances

• Respond to confirmation email within 24 
hours



Energy Standards Hotline

• Open 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.gov 



Energy Code Ace 

• Forms & Resource 
tools 

• Free training in person 
and online

• Checklists, Trigger 
Sheets for building 
departments

www.energycodeace.com



Questions?
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