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2019 Energy Code: Fenestration

Learning Objectives

+ Determine Prescriptive fenestration requirements
for single-family, multifamily, hotel/motel and
nonresidential new construction and alterations

+ Identify the fenestration efficiency requirements in
the compliance documentation

+ Understand Energy Code fenestration verification
requirements that must be met by the installing
contractor

+ Recognize when NFRC labeling versus NFRC
certificates are required

.
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2019 Energy Code: Fenestration

1. Energy Code Basics + Energy Code Basics
2. Fenestration Efficiency < Compliance Pathways
3. Residential < Climate Zones

< Definitions

4. Nonresidential

< Building Occupancies
5. Next Steps
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Showing Energy Code Compliance (Any Project)

+ Any project triggering the Energy Code must first comply with applicable Mandatory Measures
+ Compliance is demonstrated using one of two pathways - the Prescriptive or Performance Approach

+ Associated Energy Code forms are completed during the building process to document compliant
design, installation and verification

Mandatory Measures g

Prescriptive Approach Performance Approach “@ )
+ Simple but inflexible - “all or + Allows flexibility and building
nothing” approach to compliance customization
+ Offers list of requirements for + Approved software verifies
each building feature whether the “Proposed Design”
is as good as, or better than,
+  List of requirements based on “Standard Design” (the baseline
climate zone for Prescriptive)

Compliance Documentation
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Definitions

Alteration: Any change to a building'’s
water heating system, space conditioning
system, indoor lighting system, outdoor
lighting system, sign lighting or envelope
that is not an Addition

Repair: The reconstruction or renewal for
the purpose of maintenance of any
component, system or equipmentin an
existing building

< Repairs shall not increase the
preexisting energy consumption of the
repaired component, system or

equipment.

Replacea < If the item is replaced instead of
broken windowpane with repaired, the replaced item is now
the sash remaining considered an Alteration and triggers

Replacing the Energy Code.

the sash AND the glazing
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Energy Code Occupancy Types

N —

esidential

onresidentia

2019 Energy Code: Fenestration

Single Family

+ Including duplexes and townhomes with three or
fewer habitable stories

Multifamily

4+ Low-rise: Three or fewer habitable stories

Nonresidential

+ Commercial, office, retail, licensed healthcare
Multifamily

+ High-rise: More than three habitable stories

- dp



2019 Energy Code: Fenestration

1. Energy Code Basics + Fenestration Basics
2. Fenestration Basics < Fenestration TypeS
3. Residential < Labeling Requirements

< NFRC Temporary Labels
< What is a Door?

4. Nonresidential

5. Next Steps
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8110.6,

Fenestration Types: Labeling Title 24, Part 1 §10-111
Manufactured Site-Built Field-Fabricated
Factory-assembled Factory-formed framing Fenestration that is
fenestration product using and glazing features fabricated at the building
factory cut and formed assembled on site site from elements that
materials are not sold together

Residential: Default Label (<250 ft2/5% CFA)
Nonresidential: NFRC-CMA certificate or
Default Label (<200 ft?) Default Label

2019 Energy Code: Fenestration

NFRC Temporary Labels




Default Values §110.6

If fenestration does not have a label, the default values must be used.
Default values can only be used in the Performance Approach.

>

Since there is no default visible transmittance (VT) value available, the
alternative is VT -=1.0 which includes the glass and frame of the fenestration.
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NA6.1,
NAG6 - Center of Glass Formulas §110.6

+ Manufacturer’'s NFRC center of glass (COG) values plus
adjustments for framing type are used in formulas to calculate
alternate default values for site-built fenestration. See Reference

Appendix NA6 sections NA6.2, NA6.3 and NA6.4 for details.

< A copy of the manufacturer cut sheets or data sheet shall be provided
identifying the COG values as an attachment with the Fenestration

Certificate of Compliance.

Single Family, Low-Rise Nonresidential, Hotel/Motel,
Multifamily \ High-Rise Multifamily

+Limited to < 250 ft2? of + New Construction:
site-built product or 5% Limited to < 200 ft? of
of the conditioned floor site-built product
area (CFA)
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NFRC Rating

Components Behind National Fenestration Rating
Council (NFRC) Rating

Glazing Infill
Center of Glazing
Assembly (COG)

Frame System Spacer System
Frame Assembly Spacer Assembly

Product Configuration

Overall Product Rating
Calculation

Performance data for these three primary components are used to
generate whole-product ratings for U-factor, solar heat gain
coefficient (SHGC), visible transmittance (VT) and air leakage.
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Fenestration Labels

Default NAG6

Residential: Default Label*

Nonresidential: NRCC-ENV
or PRF Fenestration Section,
NRCA-ENV-02-F

Default Label*

8110.6,
Title 24, Part 1 810-111

NFRC

O Residential: NFRC
O Nonresidential: NFRC

O Manufactured: As
required by NFRC

O Site Built: NFRC-CMA
Certificate

* There is no official “Default Label”, but something must be provided in the field to confirm that

default values used in the Certificate of Compliance are consistent with what was installed.

2019 Energy Code: Fenestration
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NFRC Temporary Labels

Manufactured NFRC Label Site-Built NFRC-CMA Certificate '
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Regulatory Advisory
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Doors

2019 Energy Code: Fenestration

If a door has 25% or
more glass area, the
entire rough opening is
treated as fenestration.

If a door has less than
25% glazing, the glazed
area plus 2" around it is
considered fenestration;
the remainder is opaque
door.

8100.1



2019 Energy Code: Fenestration

1. Energy Code Basics
2. Fenestration Basics
3. Residential Requirements

4. Nonresidential
Requirements

5. Next Steps

2019 Energy Code: Fenestration

+ Residential Requirements

<~ Prescriptive: New Construction
+ Fenestration Efficiency
¢ Fenestration Area

< Prescriptive: Alterations

< Compliance Documentation
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New Construction §150.1(c)3A
\ + Maximum Weighted U-factor = 0.58 @

Mandatory/ Exception: <10 ft2 or 5% conditioned

floor area, whichever is greater

Tables 150.1-A and B: Prescriptive Envelope Criteria

7 8 10 11 12 13 14 15 16

0.30

9

023 023 023 023 023 023 023 023 023 NR

20%

5% 5% 5% 5% 5% 5% 5% 5% 5% NR

U-factor

SHGC NR

Total

Area

West NR

SHGC:

Ability of the window to
prevent solar heat gain

when sun hitting window

SHGC=0.23 (was 0.25)*

NFRC-rated low-e3 product
* Excluding CZs 1, 3,5and 16

2019 Energy Code: Fenestration

U-factor:

Ability of the window to
prevent heat transfer

U-factor = 0.30 (was 0.32)
NFRC-rated dual-paned nonmetal
product
U-factor =0.58

\T/ Allowed with Performance Method

‘Q’e' but not Prescriptive Method
23 A
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Prescriptive: New Construction §150.1(c)3B/C

Fenestration Area
Allowance

2019 Energy Code: Fenestration

Fenestration includes
skylights, windows and

glass doors

+20% fenestration area to
conditioned floor area

+5% west-facing
fenestration area to
conditioned floor area,
excluding CZs 1, 3,5and 16




Prescriptive: Fenestration Alterations sis02m)a/B

Alterations to
Vertical Window "¢

Prescriptive Requirements

Window / Floor Ratio
<0.20

SHGC

U-factor

Add Vertical Window < 75 ft2 Table Table
150.1-Aor B | 150.1-Aor B

Add Vertical Window > 75 ft2 VES Table Table
150.1-Aor B | 150.1-Aor B

- i 2

Replace Vertical Window < 75 ft <0.30 <0.40

Replace Vertical Window > 75 ft2 Table Table
150.1-Aor B | 150.1-Aor B

Alter Existing Glass (frame and sash
remain)

2019 Energy Code: Fenestration
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CF3R
HERS Rater verifies
applicable installed
features.

Incorporate Energy
Code requirements
within building
budget and design

wishes.
[ ]

CF1R/CF2R Forms
and building

features installed
CF1R and CF2R must
be updated if the

Occupancy
Permit

CF1R Forms

@..

design changes Submit design
during construction. Permit including Energy
Construction Code

Submittal requirements.

CF1R Forms and

Design Documents
AHJ verifies that design
meets or exceeds
Energy Code.

Plan Check'..
A

Contractor builds from
approved design (CF1R)
documenting installed features
(CF2R) and registers with HERS
provider if CF1R is registered.
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CF1R: Performance Compliance

Energy Code New Additions Alterations
Construction
2016 TDV TDV TDV
2019 EDR TDV TDV
Energy Design Rating (EDR): New Construction CFIR-PRF-01-E
Time Dependent Valuation of Energy (TDV) Alteration CFIR-PRF-01-E
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CF1R: Performance
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CF1R: Performance
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CF1R: Performance
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CF1R: Alteration

_I_I_
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2019 Energy Code: Fenestration



CF1R: Alteration

Page 2 H
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CF1R: Alteration

Page 3 H
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CF3R
HERS Rater verifies
applicable installed
features.

Incorporate Energy
Code requirements
within building
budget and design

wishes.
[ ]

CF1R/CF2R Forms
and building Occupancy
features installed Permit

CF1R and CF2R must
@s.

be updated if the
Construction

CF1R Forms
Submit design

Permit including Energy

_ Code
Submittal requirements.

design changes
during construction.

CF1R Forms and
Design Documents

AHJ verifies that design
meets and or exceeds

Energy Code.

Plan Check'.‘
A

Contractor builds from
approved design (CF1R)
documenting installed features
(CF2R) and registers with HERS
provider if CF1R is registered.
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CF2R: Alteration

01 | For existing buildings the U-factor and SHGC values should be the same or better than the required Energy Commission prescriptive requirements.

02 | Temporary labels should not be removed until verified by the building inspector.

The fenestration product manufacturer’s installation specifications shall be followed when installing these products. The space between the fenestration product and

03
rough opening shall be completely filled with insulation. If batt insulation is used, it is cut to size and placed properly around the fenestration product.

The responsible p ’s signature on this c liance document affirms that all applicable requirements in this table have been met.

CA Building Energy Efficiency Standards - 2019 Residential Compliance January 2020

2019 Energy Code: Fenestration
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CF2R: New Construction

Compliance documentation
submitted with a permit
application for projects with HERS
measures must be registered with
a HERS Provider that is approved
for that type of project.

2019 Energy Code: Fenestration
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Contractor: Accessing the CF2Rs ™ 7reven

\
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Contractor: Accessing the CF2Rs

!
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2019 Energy Code: Fenestration

1. Energy Code Basics
2. Fenestration Basics
3. Residential Requirements

4. Nonresidential
Requirements

5. Next Steps

2019 Energy Code: Fenestration

+ Nonresidential Requirements

<~ Prescriptive: New Construction
+ Vertical Fenestration Efficiency
¢+ Vertical Fenestration Area

< Prescriptive: Alterations

< Compliance Documentation

40




Vertical Fenestration Efficiency §140.3(a)5
N

Mandatory/ None

Tables 140.3-B and C:

Operable Curtainwall or

Window Storefront Glazed Doors

Max

Prescriptive U-factor 0.36
Max RSHGC 0.25 0.22 0.26 0.23

Min VT 0.42 0.32 0.46 0.17
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Overhang Benefits (RSHGC) §140.3(a)5

Relative Solar Heat Gain Coefficient
(RSHGC) incorporates the shading
benefits from overhangs for vertical
glazing only (does not apply to skylights).

Overhangs can help reduce solar heat
gain, which in turn reduces peak
electric demand due to air
conditioning.

Overhangs are allowed in both the
Prescriptive and Performance
Approach.

Photo courtesy of Ted Tiffany,

UC Davis Health and Wellness building by WRNS
Architects
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Visible Transmittance (VT) §140.3(a)5

—

+ The fraction of visible light transmitted
through the window

< Affects the amount of daylight that
enters the space

<~ Separate from the Solar Heat Gain
Coefficient (SHGC)

< ldeal glazing material would have a high
VT and low SHGC

< VT value is found in manufacturer'’s
literature
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Prescriptive: New Construction

Fenestration Area

2019 Energy Code: Fenestration

§140.3(a)5

Fenestration includes
skylights, windows and

glass doors

4+40% vertical fenestration
area to wall area for all
orientations combined

+40% west-facing vertical
fenestration area to wall
area

+5% skylight to roof area

.



Prescriptive: Fenestration Alterations §141.0(b)2A

Prescriptive Requirements

Ccletre:irgglov?l?ntgow Wmdo“g’ /0‘_’13" Ratio Vi SHGC U-factor
Add Vertical Window < 50 ft2 VES Table
140.3-Bor C
Add Vertical Window > 50 ft2 VES Table Table Table
140.3-Bor C | 140.3-Bor C | 140.3-BorC
Replace Vertical Window < 150 ft2 Table
141.0-A
Replace Vertical Window > 150 ft2 Table Table Table
140.3-BorC | 141.0-A 141.0-A
Alter Existing Glass (frame and sash
remain)
Table 141.0-A: Prescriptive Fenestration Alterations
Climate Zone| 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

U-factor 0.47 0.47 0.58 0.47 0.58 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47

RSHGC 0.41 0.31 0.41 0.31 0.41 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.41
vT See Table 140.3-B, C and D for all Climate Zones
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NRCA
Acceptance of
applicable installed
features (Installing
Contractor)

Incorporate Energy
Code requirements
within building
budget and design
wishes.

NRCC/N

Forms and Occupancy
building features Permit

installed
@s.

NRCC and NRCI must
be updated if the

NRCC Forms

design changes . Subn?it design
duying construction. . Permit including Energy
Construction Code

Submittal requirements.

Plan Check'.‘
A

NRCC Forms
Contractor builds from
approved design (NRCC)
documenting installed features
(NRCI).

NRCC Forms and

Design Documents
AHJ verifies that design
meets or exceeds
Energy Code.
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NRCC: Performance Compliance

&

N —

Energy Code

New Construction

Additions

Alterations

2016

TDV

TDV

2019

TDV

TDV

C1. COMPLIANCE RESULTS FOR PERFORMANCE COMPONENTS (Annual TDV Energy Use, kBtu/ft 2-yr)

COMPLIES
Energy Component Standard Design (TDV) Proposed Design (TDV) Compliance Margin (TDV)*
Space Heating 521 1.40 3.81
Space Cooling 67.68 52.66 15.02
Indoor Fans 157.72 131.31 26.41
Heat Rejection - -
Pumps & Misc. - -
Domestic Hot Water 19.86 19.86
Indoor Lighting 43.47 44.14 -0.67
ENERGY STANDARDS COMPLIANCE TOTAL 293.94 249.37 44.57 (15.2%)

! Notes: The number in parenthesis following the Compliance Margin in column 4. represents the Percent Better than Standard.

2019 Energy Code: Fenestration
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NRCC: Performance

H Page 1

2019 Ener gy Code: Fenestration




NRCC: Performance

H Page 3
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NRCC: Performance

-

Towards
the end
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NRCC: Performance

-

Towards
the end
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NRCC-ENV-E: Prescriptive

Page 1 H
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NRCC-ENV-E: Prescriptive

Page 4 H
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NRCC-ENV-E: Prescriptive
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NRCA
Acceptance of
applicable installed
features (Installing
Contractor)

Incorporate Energy
Code requirements
within building
budget and design

wishes.
@

NRCC/N

Forms and Occupancy
building features Permit

installed
@s.

NRCC and NRCI must
be updated if the

NRCC Forms

design changes . Subn?it design
duying construction. . Permit including Energy
Construction Code

Submittal requirements.

Plan Check'.‘
A

NRCC Forms
Contractor builds from
approved design (NRCC)
documenting installed features
(NRCI).

NRCC Forms and

Design Documents
AHJ verifies that design
meets or exceeds
Energy Code.
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NRCA-ENV-02-F: Acceptance Testing

Page 1 P
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NRCA-ENV-02-F: Acceptance Testing
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2019 Energy Code: Fenestration

1. Energy Code Basics
2. Fenestration Basics
3. Residential Requirements

4. Nonresidential
Requirements

5. Next Steps

2019 Energy Code: Fenestration

+ Next Steps

<~ Check out more on the Energy Code
Ace website

59




Fenestration Resources

1 -
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Virtual Classes
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Thank you

Please feel free to reach out to us with your questions and comments!

Contact Role Email Phone
Gina Rodda Instructor Decoding.request@energycodeace.com (510)428-0803
Jill Marver Energy CodeAce — y v1o v er@PGE.com (925) 415-6844

Program Manager

Energy Code Ace  Multiple http://energycodeace.com/content/contact
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