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CERTIFICATE OF COMPLIANCE ENV-1C

AND FIELD INSPECTION ENERGY CHECKLIST (Page 1 of 4)
Project Name: Date: Climate Zone:
Project Address: Conditioned Floor Area:

General Information

Building Type: O Nonresidential O High-Rise Residential O Hotel/Motel Guest Room

O Schools (Public School) O Relocatable Public School Bldg. [ Conditioned Spaces O Unconditioned Spaces
O Skylight Area for Large Enclosed Space > 8000 ft? (If checked include the ENV-4C with submittal)

Phase of Construction: O New Construction O Addition O Alteration
Approach of Compliance: O Component O Overall Envelope O Unconditioned (file affidavit)
Front Orientation: N, E, S, W or in Degrees: | |

FIELD INSPECTION ENERGY CHECKLIST

OPAQUE SURFACE DETAILS
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1. Indicate the identifying name of the Assembly name (i.e. Wall -1, Ceiling-1, Roof -1, and Floor- 1).

2. Indicate type of Assembly Type such as Wood 2x4 or LW CMU 8”. For additional other assembly types see Reference Joint Appendix, JA4-1.
3. Enter the framing material type (wood or metal) and refer to ENV-2C Furring Strips Construction worksheet.

4. Indicate furring R-value when furred wall are being used.

5. Indicate Status of fenestration (New, Existing or Upgrade).

6. Indicate Special Feature on Page 2 of the Inspection Checklist Form below.

7. 1f Fail, then describe on Page 2 of the Inspection Checklist Form and take appropriate action to correct. Verify building plans if necessary.

FENESTRATION SURFACE DETAILS
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1. Indicate the identifying name of the frame type (i.e. Window #1).

2. Indicate type of construction Type such, Window, Glass Door, Curtain wall, Skylight, or other

3. Indicate if the efficiency values are from the NFRC Label Certificate or from the CEC Default Values. Enter NFRC or CEC (FC-1/ FC-2).
4. Indicate Status of fenestration (New, Existing or Upgrade).

5. Indicate Special Feature on Page 2 of the Inspection Checklist Form below.

6. If Fail then describe on Page 2 of the Inspection Checklist Form and take appropriate action to correct. Verify building plans if necessary.
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CERTIFICATE OF COMPLIANCE ENV-1C
AND FIELD INSPECTION ENERGY CHECKLIST (Page 2 of 4)

Project Name: Date: Climate Zone:

ROOFING PRODUCT (COOL ROOFS)

(Note if the roofing product is not CRRC certified, this compliance approach cannot be used). Go to Overall Envelope Approach or
Performance Approach.

CHECK APPLICABLE BOX BELOW IF EXEMPT FROM THE ROOFING PRODUCT “COOL ROOF” REQUIREMENTS: Pass Eail* NA

O Roofing compliance not required in Climate Zones 1 and16 with a Low-Sloped. 2:12 pitch or less.

O Roofing compliance not required in Climate Zone 1 with a Steep-Sloped with less than 5 Ib/ft2. Greater than 2:12 pitch.

O Low-sloped Wood framed roofs in Climate Zones 3 and 5 are exempted solar relectance and thermal emittance or
SRI that have a U-factor of 0.039 or lower. See Opaque Surface Details roof assembly, Column H of ENV-2C.

Low-sloped Metal framed roofs in Climate Zones 3 and 5 are exempted solar relectance and thermal emittance or
SRI that have a U-factor of 0.048 or lower. See Opaque Surface Details roof assembly below, Column H of ENV-2C.

[
I I
I I

The roof area covered by building integrated photovoltaic panels and building integrated solar thermal panels are
exempted solar relectance and thermal emittance or SRI. See spredsheet calculattor at www.energy.ca.gov/title24/

Roof constructions that have thermal mass over the roof membrane with a weight of at least 25 Ib/ft is exempt from the O O O
Cool Roof criteria below.

o o o O

High-rise residential buildings and hotels and motels with low-sloped roofs in Climate Zones 1 through 9, 12 and 16 are exempted from the low-
sloped roofing criteria.

1.1f Fail then describe on this page of the Inspection Checklist Form and take appropriate action to correct. Verify building plans if necessary.

CRRC Product ID Roof Slope Product Weight Product Aged Solar Thermal Special
Number’ < 2:12 >2:12[< 5lb/ft? > 5lb/f? Type’ Reflectance’ | Emmitance | SRI® |[Feature®| Pass | Fail’
O O O O o O O O
O O O O o O O O
O O O O o’ O O O
O O O O o O O O

1. The CRRC Product ID Number can be obtained from the Cool Roof Rating Council’s Rated Product Directory at www.coolroofs.org/products/search.php
2. Indicate the type of product is being used for the roof top, i.e. single-ply roof, asphalt roof, metal roof, etc.
3. If the Aged Reflectance is not available in the Cool Roof Rating Council’s Rated Product Directory then use the Initial Reflectance value from the same directory

and use the equation (0.2+0.7(Pijnitial — 0.2) to obtain a calculated aged value. Where  is the Initial Solar Reflectance. From the Cool Roof Rating Council ’s
Rated Product Directory.

4. Check box if the Aged Reflectance is a calculated value using the equation above.

5.The SRI value needs to be calculated from a spredsheet calculattor at http://www.energy.ca.gov/title24/

6. Indicate Special Feature on Page 2 of the Inspection Checklist Form below.
7. If Fail then describe on this page of the Inspection Checklist Form and take appropriate action to correct. Verify building plans if necessary.

To apply Liquid Field Applied Coatings, the coating must be applied across the entire roof surface and meet the dry mil thickness or coverage
recommended by the coatings manufacturer and meet minimum performance requirements listed in §118(i)4. Select the applicable coating:

0 Aluminum-Pigmented Asphalt Roof Coating [ Cement-Based Roof Coating [ Other

SPECIAL FEATURES INSPECTION CHECKLIST

The local enforcement agency should pay special attention to the items specified in this checklist. These items require special written justification
and documentation, and special verification. The local enforcement agency determines the adequacy of the justification, and may reject a building
or design that otherwise complies based on the adequacy of the special justification and documentation submitted.

Discrepancies:

2008 Nonresidential Compliance Forms August 2009


http://www.energy.ca.gov/title24/
http://www.coolroofs.org/products/search.php
http://www.energy.ca.gov/title24/

CERTIFICATE OF COMPLIANCE ENV-1C
AND FIELD INSPECTION ENERGY CHECKLIST (Page 3 of 4)

Project Name: Date: Climate Zone:

Required Acceptance Tests

Designer:

This form is to be used by the designer and attached to the plans. Listed below is the acceptance test for Envelope Fenestrations
system. The designer is required to check the acceptance tests and list all the fenestration products that require an acceptance test.
If all the site-built fenestration of a certain type requires a test, list the different fenestration products and the number of systems.
The NA7 Section in the Appendix of the Nonresidential Reference Appendices Manual describes the test. Since this form will be
part of the plans, completion of this section will allow the responsible party to budget for the scope of work appropriately.

Enforcement Agency:

Systems Acceptance. Before Occupancy Permit is granted for a newly constructed building or space or when ever new fenestration
is installed in the building or space shall be certified as meeting the Acceptance Requirements.

The ENV-2A form is not considered a complete form and is not to be accepted by the enforcement agency unless the boxes are
checked and/or filled and signed. In addition, a Certificate of Acceptance forms shall be submitted to the enforcement agency that
certifies plans, specifications, installation certificates, and operating and maintenance information meet the requirements of
810-103(b) of Title 24 Part 6. The field inspector must receive the properly filled out and signed forms before the building can
receive final occupancy. A copy of the ENV-2A for each different fenestration product line must be provided to the owner of the
building for their records.

Test Description ENV-2A Test Performed By:
Number Building
Fenestration Products Name or ID of like Envelope
Requiring Testing or Verification Products | Acceptance Test
a
m|
a
m|
m|
m|
m|
m|
m|
m|
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CERTIFICATE OF COMPLIANCE ENV-1C
AND FIELD INSPECTION ENERGY CHECKLIST (Page 4 of 4)

Project Name: Date: Climate Zone:

Documentation Author's Declaration Statement
1 | certify that this Certificate of Compliance documentation is accurate and complete.

Name: Signature:
Company: Date:
Address: If Applicable:
CEA#
CEPE #
City/State/Zip: Phone:

Principal Designer's Declaration Statement
1 | am eligible under Division 3 of the California Business and Professions Code to accept responsibility for the design.
1 This Certificate of Compliance identifies the envelope features and performance specifications required for compliance
with Title 24, Parts 1 and 6 of the California Code of Regulations.

1 The design features represented on this Certificate of Compliance are consistent with the information provided to document
this design on the other applicable compliance forms, worksheets, calculations, plans and specifications submitted to the
enforcement agency for approval with this building permit application.

Name: Signature:

Company: Date:
Address: License #
City/State/Zip: Phone:

Envelope Mandatory Measures
Indicate location on building plans of Mandatory Envelope Measures Note Block:

INSTRUCTIONS TO APPLICANT ENVELOPE COMPLIANCE & WORKSHEETS (check box if worksheet are included)

For detailed instructions on the use of this and all Energy Efficiency Standards compliance forms, please refer to the Nonresidential Compliance
Manual.

O ENV-1C Certificate of Compliance and Field Inspections Energy Checklist. Required on plans for all submittals.

ENV-2C  Use with the Envelope Component Approach. Optional on plans.

Use when minimum skylight requirements for large enclosed spaces are required in climate zones 2 through

O
O ENV-3C  Use with the Overall Envelope TDV Energy Approach. Optional on plans.
H 15. Optional on plans.

ENV-4C
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ENVELOPE COMPONENT APPROACH (Page 1of4) ENV-2C

Project Name: Date: Climate Zone:

EXTERIOR ROOFING PRODUCT (COOL ROOFS) - See Section 3.3 in the Nonresidential Manual and §118(i) and §143(a)1A in the
Energy Standards for further description about exterior roofs and mandatory requirements for Cool Roofs.

(Note if the roofing product is not CRRC certified, this compliance approach cannot be used). Go to Overall Envelope Approach or Performance
IApproach.

CHECK APPLICABLE BOX BELOW IF EXEMPT FROM ONE OF THE ROOFING PRODUCT MINIMUM PRESCRIPTIVE REQUIREMENTS:

[ Roofing compliance not required in Climate Zones 1 and16 with a Low-Sloped. 2:12 pitch or less.

[ Roofing compliance Not Required in Climate Zone 1 with a Steep-Sloped with less than 5 Ib/ft>. Greater than 2:12 pitch.

O High-rise residential buildings and hotels and motels with low-sloped roofs in Climate Zones 1 through 9, 12 and 16 are exempted from
the low-sloped roofing criteria.

O Low-sloped Wood framed roofs in Climate Zones 3 and 5 are exempted solar relectance and thermal emittance or SRI that have a U-factor
of 0.039 or lower. See Opaque Surface Details roof assembly below, Column H.

O Low-sloped Metal framed roofs in Climate Zones 3 and 5 are exempted solar relectance and thermal emittance or SRI that have a U-factor
of 0.048 or lower. See Opaque Surface Details roof assembly below, Column H.

[0 The roof area covered by building integrated photovoltaic panels and building integrated solar thermal panels are exempted solar relectance
and thermal emittance or SRI.

[0 Roof constructions with thermal mass over the roof membrane with a weight of at least 25 Ib/ft? is exempted from the Cool Roof criteria.

Roof Slope Product Weight Product Aged Solar Thermal
CRRC Product ID Number* < 2:12 >2:12 | < 5lb/ft? > 5Ib/ft | Type? Reflectance®* | Emittance SRI°
O O O O o’
O O O O o*
O O O O o’
O O O O o*
O O O O o’
O O O O o*

1. The CRRC Product ID Number can be obtained from the Cool Roof Rating Council s Rated Product Directory at
www.coolroofs.org/products/search.php

2. Indicate the type of product is being used for the roof top, i.e. single-ply roof, asphalt roof, metal roof, etc.

3. If the Aged Reflectance is not available in the Cool Roof Rating Council s Rated Product Directory then use the Initial Reflectance value from
the same directory and use the equation (0.2+0.7(pinisia — 0.2) to obtain a calculated aged value. Where p is the Initial Solar Reflectance.

4. Check box if the Aged Reflectance is a calculated value using the equation above.

5. Calculate the SRI value by using the SRI- Worksheet at http://www.energy.ca.gov/title24/ and enter the resulting value in the SRl Column above

and attach acopy of the SRI- Worksheet to the ENV-1C.

To apply Liquid Field Applied Coatings, the coating must be applied across the entire roof surface and meet the dry mil thickness or coverage
recommended by the coatings manufacturer and meet minimum performance requirements listed in §118(i)4. Select the applicable coating:

0 Aluminum-Pigmented Asphalt Roof Coating [0 Cement-Based Roof Coating [ other
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ENVELOPE COMPONENT APPROACH (Page 2 of 4 ENV-2C

Project Name: Date: Climate Zone:

Opague Surface Details

For the furred portioned of Mass Walls see Furring Strips Construction Table below.

A ] B | C | D E F | G | H | I | J
Proposed >® N°t¢ Standard Values From JA4 Table
JA4
Framing Thickness, Framed Continuous | Assembly | Proposed
Tag/ Assembly Name Material Spacing, U- JA4 Table Cavity Insulation Cell Assembly
ID! or Type! and Size? or Other® factor’ Number® | R-value® R-Value’ Value® U-factor®

Note: For furred assemblies use the Mass and Furring Strips Construction Table below. See Page JA4-3 & Page JA4-5 for Equation 4-1 or 4-4.

1.For Tag/ID indicate the identification name that matches the building plans.

2.Indicate the Assembly Name or type: Roof/Ceiling, Walls, Floors, Slabs, Crawl Space, Doors and etc...Indicate the Frame type and Size: For
Wood, Metal, Metal Buildings, Mass, enter 2x4, 2x6, or etc... see JA4 for other possible frame type assemblies.

3. Enter the thickness for mass in inches or Spacing between framing members enter, 16 or 24”0OC; or Other for all other assembly

description such as Concrete Sandwich Panel, Spandrel Panel, Logs, Straw Bale Panel and etc....

4.Based on the Climate Zone; enter the Standard U-factor from Table 143-A, B or C for each different assembly Name or type.

5.Enter the Table number that closely resembles the proposed assembly.

6. Enter the R-value that is being installed in the wall cavity or between the framing; otherwise, enter “0”.

7. Enter the Continuous Insulation R-value for the proposed assembly, otherwise, enter “0”.

8. Enter the row and column of the U-factor value based on Column F Table Number and enter the Assembly U-factor in Column J.

9. The Proposed Assembly U-factor, Column J, must be equal to or less than the Standard U-factor in Column E to comply.

Furring Strips Construction Table for Mass Walls Only

A | B | ¢ | b | E F || H [ 1 | J K L M
Proposed Properties of Masonry and Concrete Added Interior or Exterior Insulation
Walls From Reference in Furring Space from Reference
Joint Appendix Table 4.3.5, 4.3.6, 4.3.7 Joint Appendix Table 4.3.13
= QL 3] E b =
3 g |8 g3 | 3 3
a & c g g s O 2 @ .
Assembly JA4 g+, > S8 |4 é o g 23 | 2o, 2 3 Final
Mass Name or Table - = 4 =3 ES| E3 ES | &2 3 S| Assembly
Thickness* Type? Number® | 5| S 28 |EEl E=2 | 24 | 23 | & Ufactor® Comment

1. Indicate the Mass Thickness from Reference Joint Appendix JA.

2.Indicate the Assembly Name or type: Roof/Ceiling, Walls, Floors, Slabs, Crawl Space, Doors and etc...Indicate the Frame type and Size: For
Wood, Metal, Metal Buildings, Mass, enter 2x4, 2x6, or etc... see JA4 for other possible frame type assemblies.

3.Enter the Table number that closely resembles the proposed assembly.

4.Enter the row and column of the U-factor value.

5.Enter the Effective R-value listed in the JA4 Table Number.

6.The Final Assembly is calculated by using Equation 4-1 or Equation 4-4 of the Reference Joint Appendix JA4. Enter the value in Column L.

7.Insert the Final Assembly U-factor value back on to the Opaque Surface Details table in Column J.
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ENVELOPE COMPONENT APPROACH (Page30of4) ENV-2C

Project Name: Date: Climate Zone:

WEST WINDOW AREA CALCULATION See §143(a)5A in the Energy Standards or Section 3.2.2

A. Gross West Exterior Wall Area ft?3 0.40 = ft? | 40% Of Gross West Facing Exterior Wall Area; or
B. West Display Linear Perimeter FT3 6ft= ft? | West Display Perimeter Area

C. Enter Larger Of AOr B ft? | Maximum Standard West Area

D. Enter Proposed West Window Area ft? | Proposed West Window Area

Note: If the PROPOSED WEST WINDOW AREA is greater than the MAXIMUM STANDARD WEST AREA then the envelope component approach may not be
used.

WINDOW AREA CALCULATION for all other orientations other than West - See §143(a)5A in the Energy Standards or Section 3.2.2

E. Gross Exterior Wall Area ft’2 0.40 = ft* | 40% Of Gross Exterior Wall Area or
F. Linear Display Perimeter FT3 6ft= ft? | Display Perimiter Area

G. Enter The Larger Of E or F ft* | Maximum Standard Area

H. Enter Proposed Window Area ft? | Proposed Window Area

Note: If the PROPOSED WINDOW AREA is greater than the MAXIMUM STANDARD AREA then the envelope component approach may not be used.

WINDOWS DETAILS §143(a)5B and C

NOTE: For all newly installed fenestration; must have either a certified NFRC Label Certificate or use the CEC default tables found in Table
116-A and Table 116B and documented by using CECs Fenestration Certificate (FC-1/ FC-2). For site-built fenestration and less than 10,000
ft2 or more than or equal t010,000 ft2 see options for compliance in the Nonresidential Manual in Section 3.1.

A B [c|D] E F | 6 [ wH [ 1 JiklL] M [ N
Fenestration” Overhang
S 9 U-Factor Dimensions
~ | B 5

Window Name 8| 8| < SHGC | (R)SHGC (R)SHGC | RsHGC**
(e.g., Window-1) Areal 2l 6 1+ Proposed Allowed® Proposed Allowed™® | H| V| HV Proposed® Allowed
Total Site-Built Note: Site-built area is the sum of Site-Built Window and Site-Built Skylight Areas.
Total Skylight Area Enter Total Skylight Area from Skylight Details, Env-2C Page 4 of 4.
Total Area

1.Enter the area of each different fenestration product.

2.Enter the type of fenestration; M=Manufactured, SB=Site-built, and F=Field Fabricated.

3.The allowed U-factor and (R)SHGC values are from Table 143-A, B or C.

4. If the Proposed window does not use an overhang then fenestration SHGC is treated the same as RSHG. Do not fill the overhang columns.
5. For Relative SHGC; an overhang must extend beyond both sides of the window jamb a distance equal to the overhang projection.

6. Use Equation 143-A, Relative Solar Heat Gain to calculate the RSHG for overhangs.

7. Multiply the overhang factor (H/V) from RCM Table 3-6 with overhang SHGC, Column M, resulting the overhang RSHG value. Enter value
in Max (R)SHGC on ENV-1C, Fenestration Surface, Page 1.
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ENVELOPE COMPONENT APPROACH (Page4of4) ENV-2C

Project Name: Date: Climate Zone:

SKYLIGHT AREA CALCULATION See §143(a)6A in the Energy Standards

ACTUAL STANDARD ALLOWED
GROSS ROOF AREA SKYLIGHT AREA
ﬁ\r IF Atrium/Skylight Height is ¢ 55 ft; 23 0.05 = 2
B. IF Atrium/Skylight Height is > 55 ft ft? 3 0.10 = ft?
C. Proposed Skylight Area ft?
D. Skylight % = Proposed Skylight Area Divided by Actual Gross Roof Area = %

If the PROPOSD SKYLIGHT AREA is greater than the STANDARD ALLOWED SKYLIGHT AREA then the Envelope Component
Approach may not be used. The skylight percentage determines the appropriate row for the maximum U-factor allowed TO BE USED IN THE
Skylight Details. See Table 143-A, B or C.

SKYLIGHTS DETAILS See §143(a)6 in the Energy Standards

SKYLIGHT GLAZING U-FACTOR SHGC
A B C D E F G H | J K
Glass Glass
SKYLIGHT NAME With With # Of
(e.g., Sky-1, Sky-2) Curb | No Curb | Plastic | Area' | Type? |Panes| Proposed | Allowed® | Proposed | Allowed*

O|0/0|0/0|/0/0
O|0/0|0/0|/00
O|0/0|0/0|/00

Enter above the Total Skylight Area in Window Details

Total Skylight Area ENV-2C Page 30f 4.

1.Enter the area of each different skylight product.

2.Enter the type of skylight; M=Manufactured, SB=Site-built, and F=Fabricated.

3. The Allowed U-factor and SHGC values are from table 143-A, B or C. Use Row D Skylight % (from above) to select the allowed SHGC.
4. If the Proposed window does not use an overhang then fenestration SHGC is treated the same as RSHG.

RELOCATABLE PUBLIC SCHOOL BUILDINGS - See §143(a)8 in the Energy Standards

Option 1

O Specific Climate Zone Metal Identification Label — Place two labels on
O ror Specific Climate Zone, use Table 143-A - Prescriptive each relocatable school building and indicate on the building plans.

Envelope Criteria. K ] .
Indicate location on the building plans:

Option 2

O Any (All) Climate Zone Metal Identification Label - Place two labels
O ror Any (All) Climate Zone, use Table 143-C - Prescriptive on each relocatable school building and indicate on the building plans.

Envelope Criteria. - - .
Indicate location on the building plans:
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OVERALL ENVELOPE TDV ENERGY APPROACH (Page1of6) ENV-3C

Project Name: Date: Climate Zone:

WINDOW RATIO CALCULATION 8143(b)

A. TOTAL LINEAR DISPLAY . . )

ERIMETER FT3 6FT = f | DISPLAY AREA

B. TOTAL GROSS EXTERIOR WALL 25 0.40 = 2 | 40% of GROSS EXTERIOR

AREA ' WALL AREA

C. ENTER LARGER OF (A or B) 2 | MAXIMUM STANDARD
AREA

D. ENTER PROPOSED WINDOW AREA f | PROPOSED AREA

If the Proposed Window Area is greater than the Maximum Standard Area, then go to Window Adjustment step below.
E. WINDOW WALL RATIO = (Row D) Divided by (Row B) = Must meet RSHG in Table 143-A, 143-B, or 143-C

WEST WINDOW RATIO CALCULATION

E'E‘QV,E“;S;LE'Q‘ EAR DISPLAY FT3 6FT= f? | WEST DISPLAY AREA
G. WEST EXTERIOR WALL AREA f23 0.40 = ft2 (4/82_0: X\VIEESZ EXTERIOR
H. ENTER LARGER OF (F or G) 2 \')"V'E‘éT'“glé'\E" | STANDARD
. ENTER PROPOSED WEST WINDOW AREA ft2 \F;\lzf\)IPD%S\/I\EII,DA\F/QVEEAST

If the Proposed West Window Area is greater than the Maximum Standard West Area, then Go to Window Adjustment step below.
J. WINDOW WALL RATIO = (Row I) Divided by (Row G) = Must meet RSHG in Table 143-A, 143-B, or 143-C

Combined Area for North, East and South Walls

K. N/E/S DISPLAY PERIMETER FT3 6ET = f2 N/E/S of WEST EXTERIOR
(A Minus F) B WALL AREA
L. N_/E/S EXTERIOR WALL AREA 23040 = # | 40% N/E/S AREA
(B Minus G)

» | MAXIMUMN STANDARD
M. ENTER LARGER OF K or L ft N/E/S/ AREA
N. PROPOSED N/E/S/ WINDOW AREA (D Minus I) f* | PROPOSED N/E/S/ AREA

[ Window Adjustment

O. IF D>C and/or if I>H, Proceed to the calculation Step 1 for all walls or Step 2 for West wall. If not, go to the Skylight Area Test on
ENV-3C Page 6, CALCULATE ADJUSTED AREAS.
1. IF D>C: Use the calculated Window Adjustment Factor (WAF) for all walls.

MAX. STANDARD AREA PROPOSED WINDOW
(from C) WINDOW AREA (from D) ADJUSTMENT FACTOR

- = |

2. IF I>H: Calculate one Window Adjustment Factor (WAF) for the West wall.

MAX. STANDARD WEST PROPOSED WEST WEST WINDOW
AREA (from H) AREA (from 1) ADJUSTMENT FACTOR

MAX. STANDARD PROPOSED WEST WINDOW
AREA (from C) AREA (from D) ADJUSTMENT FACTOR
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OVERALL ENVELOPE TDV ENERGY APPROACH

(Page 2 of 6)

ENV-3C

Project Name:

Date:

Climate Zone:

SKYLIGHT RATIO CALCULATION §143(b)

ACTUAL MAXIMUM ALLOWED STANDARD
GROSS ROOF AREA SKYLIGHT AREA
A IF Atrium/Skylight Height is ¢ 55 ft; or ft23 0.05= ft?
B. IF Atrium/Skylight Height is > 55 ft ft? 3 0.10= ft?
C. Proposed Skylight Area ft?
D. Skylight Ratio = Proposed Skylight Area (Row C) Divided by Actual Gross Roof Area = % | SRRprop
E. Maximum Allowed Skylight Roof Ratio = Maximum Allowed Standard Skylight Area
% | SRRstp

(Row A or B) Divided by Total Gross Exterior Roof Area =

IF THE PROPOSED SKYLIGHT AREA IS GREATER THAN THE STANDARD SKYLIGHT AREA PROCEED TO THE NEXT
CALCULATION FOR THE SKYLIGHT AREA ADJUSTMENT. IF NOT GO TO PAGE 3 OF 6.

SKYLIGHT AREA ADJUSTMENT

IF F>D, Proceed To Calculation Step 1

Step 1. Calculated the Skylight Adjustment Factor (SAF).

STANDARD PROPOSED SKYLIGHT
SKYLIGHT AREA AREA (IFE=0ENTER 1)

SKYLIGHT
ADJUSTMENT FACTOR (SAF)

CARRY THE WINDOW ADJUSTMENT FACTOR (SAF) TO PAGE 6 OF 6 TO CALCULATE THE ADJUSTED AREA
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OVERALL ENVELOPE TDV ENERGY APPROACH (Page30f6) ENV-3C

Project Name: Date: Climate Zone:

TDV for the Standard Design Building, See Reference Nonresidential Appendix NA5.2

Occupancy Type and Coefficients Tables [0 Nonresidential, See Table NA5-3 [[J 24-Hour Use, See Table NA5-4 [ Retail, See Table NA5-5

A B C D E F G H | J K L M
Coefficients for
Number Criteria U-factor’| SHGC' | VT’
Of Like Roofs or Exterior
Assembly | Floor Mass | Surface | Fenetration Standard TDV
Assembly Type! Orientation Type* Type® Area Type U-factor®| SHGC” | vT® | Csui | Cssj Csti Energy®

Sum of Total Standard Design

1.Indicate type of assembly for the Envelope (e.g. Wall, Floor, Roof, Window, Skylight & Door). One assembly type for each row.

2.Enter the area of each different assembly.

3.Enter the type of fenestration; M=Manufactured, SB=Site-built, SK= Skylight and F=Fabricated.

4.Grouping of like assemblies in the same orientation is allowed. lindicate the number in column E.

5.Enter Roofs, Floors, Walls,and for Mass Walls the catergoies are light mass(HC<7), medium mass (7<=HC,15), and heavy mass (HC>=15).

6.Standard Design U-factor are from Table 143-A, B or C.

7.Standard Design SHGC are from Table 143-4, B or C. Enter “0” if not applicable. Note: Not all vertical windows have an overhang then assume SHGC as value entered.

8.To calculate the fenestration standard design VT in Column H. Multiply Column G by 1.2.

9. Coefficients for; U-factor (Cs,;), SHGC (Css;), and VT(Cs,, can be found in Table NA5.2, through Table NA5.5 of the Reference Nonresidential Appendices NA5. The Coefficient for SHGC
and VT are only enter
for the fenestration products. Enter “0” when not applicable.

10. Calculate the TDV Standard Design for for each Envelope Aassembly Type: TDVgq = Column C x [Column E x ((U-factors; x Cgy;) + (SHGCg; X Csg) + (VTs; X Cgy))] for each Assembly Type.

See Nonresidential Manual Examples in Section 3.7.1 for details.
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OVERALL ENVELOPE TDV ENERGY APPROACH (Page40of6) ENV-3C

Project Name: Date: Climate Zone:

TDV for the Proposed Design Building, See Reference Nonresidential Apendix NA5.3

Occupancy Type and Coefficients Tables [ Nonresidential, See Table NA5-3 [ 24-Hour Use, See Table NA5-4 |1 Retail, See Table NA5-5
A B C D E F G H | J K L M N
Number Total Coefficients for Proposed TDV
Of Like | Exterior [Fenestrat Criteria U- factor®| sHGC® | vT® | Cool Roof ° | Overhang™® Energy™
Assembly | Surface ion
Assembly Type! Orientation?| Type?” Area® Type* |U-factor®| SHGC® VT’ Csu,i Cssi | Cii Mcr Mon

Total Proposed Design*’
Proposed < Standard

1. Indicate type of assembly for the Envelope (e.g. Wall, Floor, Roof, Window, Skylight & Door). One assembly type for each row.

2. Indicate the orientation for walls, doors & windows. 2A. Note: Grouping of like assemblies in the same orientation is allowed. Enter the number in column C.

3. Indicate the Exterior Surface Area of the Assembly for that one assembly or if like assemblies then the total surface area of all assemblies in the same orientation.

4.Enter the type of fenestration; M=Manufactured, SB=Site-built, SK= Skylight and F=Fabricated.

5.Proposed Design U-factor are from Table 143-A, B or C for the appropriate assembly type.

6. Proposed Design SHGC are from Table 143-4, B or C. Enter “0” if not applicable. Note: Not all vertical windows have an overhang then assume SHGC as value entered.
7. To calculate the fenestration proposed design VT in Column H. Multiply Column G by 1.2.

8. Coefficients for; U-factor (CSu,i), SHGC (CSs,i), and VT(CSLL can be found in Table NA5.2, through Table NA5.5 of the Reference Nonresidential Appendices NA5. The Coefficient for

SHGC and VT are only entered for the fenestration products. Enter “0” when not applicable.
9. Calculate the Cool Roof, Mg, first by using the next page (Page 5 of 6). Enter the value in the Proposed Column L.
10. Calculate the Overhang Moy on the next page (Page 5 of 6). Enter the value in the Proposed Column M.

11. The Proposed TDV energy use for all assemblies other than roofs must be equal to or less than Standard TDV in Page 3 of 6. Therfore; TDVp = Column D x [(U factor x CSu) + (CRui x URi x
MCRI) + (SHGCP x CSsi x MOH ) + (VTP x CSt)] Enter the calculated value in Column N.

12. Sum up all the Proposed TDV Energy in Column N and enter value in the cell. Similarly enter the sum of all Standard TDV Energy and compare. Proposed must be < 7o the Standard.
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[OVERALL ENVELOPE TDV ENERGY APPROACH

(Page50f6) ENV-3C

Cool Roof Multiplier (Mcr)

PROJECT NAME DATE
Occupancy Type and O Nonresidential, O 24-Hour Use, [ Retail, Climate Zone:
Coefficients Tables See Table NA5-3 See Table NA5-4 See Table NA5-5
Coefficients of Calculation
A B Cc D E F G
Proposed Aged| Standard Proposed | Standard
Solar Aged Solar | Thermal | Thermal Cool Roof
Reflectance Emittance Reflectance | Reflectance® | Emittance | Emittance Multiplier?
Cret Cenmit Paged prop Paged std Eprop Estd Mcr,i
Enter multiplier in Page 4 of 6
Column L.

Excerpt from Table NA5-2. Standard Standard
\Where: Aged Solar Thermal
Standard design values for Solar Reflectance and Reflectance Emittance
[Thermal Emittance. (Column D) (Column F)
Low-Rise, Low-Sloped, CZ2 through CZ15 0.55 0.75
Low-Rise, Low-Sloped, CZ1 and CZ16 0.10 0.75
High-Rise, Low-Sloped, CZ10 through CZ15 0.55 0.75
High-Rise, Low-Sloped, CZ1-9 and CZ16 0.10 0.75
Steep-Sloped, CZ2 through CZ15 0.25 0.75
Steep-Sloped, all other 0.10 0.75

1. Proposed Aged Design Solar Reflectance; paged prop = (0.7 X Pinit prop) +0.06, Where (pinit prop) reflectance value is found in the CRRC
Directory. Enter results of the Cool Roof Multiplier equation in footnote 2.
2. Cool Roof Multiplier Mg = 1 + Cpef X (Paged prop - Paged std) + Cemit X (Eprop — Esta) Or 1+ Col Ax (Col C - Col D) + Col B x (Col E - Col F)

Overhang Multiplier (MoH)

Climate Zone:

Occupancy Type and O Nonresidential, O 24-Hour Use, O Retail,
Coefficients Tables See Table NA5-3 See Table NA5-4 See Table NA5-5
Coefficients of Fenestration Overhang Calculation
A B C D E F G
1st 2nd Horizontal Vertical
Overhang Projection | Projection | Projection Distance | Projection Overhang
Orientation Factor* Factor* (ft9) (ft%) Factor? Multiplier®
h bi H V PF MOH,I

Enter multiplier in Page 4 of 6

IColumn M.

1. Where: a; and b; are the coefficients for the overhang projection factor (see tables) and is climate zone dependent.

2. PF=H/V (Horizontal (H) projection of the overhang from the surface of the window in feet, but no greater than V and the Vertical (V)
distance from the window sill to the bottom of the overhang, in feet.) Enter results in Column F.
3. Mow, =1+ (a; x PFj) + b; x PF? . Enter results in Column G.

2008 Nonresidential Compliance Forms

August 2009



OVERALL ENVELOPE TDV ENERGY APPROACH (Page 6 of 6) ENV-3C
PROJECT NAME DATE
WINDOW AREA ADJUSTMENT CALCULATIONS
A | B C D E F G
WINDOW ADJUSTED | ADJUSTED
ADJUSTMENT | WINDOW WALL
WALL NAME ORIENTATION GROSS DOOR  [WINDOW FACTOR AREA AREA
(e.g. Wall-1, Wall-2) NJE]sJ[w AREA AREA AREA | (From Page 10f 6) (D3E) B-(F+C)
O 0O00
O 0O00
o000
O 0O00
O 0O00
o000
O 0O00
O 0O00
o000
O 0O00
O 0O00
o000
O 0O00
O 0O00
o000
O 000
O 00 0
TOTALS: | |
SKYLIGHT AREA ADJUSTMENT CALCULATIONS
A B C D E F
ROOF NAME GROSS SKYLIGHT SKYLIGHT ADJUSTED ADJUSTED
ADJUSTMENT SKYLIGHT AREA ROOF AREA
FACTOR
(e.g. Roof-1, Roof-2) AREA AREA (From Page 2 of 6) (C3D) (B-E)
TOTALS:
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MINIMUM SKYLIGHT AREA WORKSHEET (Page10f3) ENV-4C

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES (definitions in §131(c), requirements in §143c)

Project Name: Date:

v'Q This worksheet applies to buildings with three or fewer stories, in climate zones 2 through 15, having an enclosed space >
8,000ft* that is directly under a roof, with a ceiling height > 15 ft and the exception below does not apply. Go to Step 1.
91 Name or reference of Large Enclosed Space on building plans

1 Proposed daylight area is indicated on page of the building plans.
v'Q Skylights not required as fully designed lighting system as shown on page of building plans has general lighting
power density of WI/ft2, which is less than 0.5 W/ft2. Note: this exemption applies only to buildings with a fully designed

lighting system. This exception does not apply to core & shell buildings.
STOP HERE IF THIS BOX IS CHECKED. Space is exempt from minimum skylight area requirement.

NOTE: The minimum skylight area requirements can be met using skylit daylight areas, primary sidelit daylight areas, or a combination of
both. Use Step 1 below if using skylit daylight areas for compliance. Use Step 2 below if using sidelit daylight areas for compliance. Use Step
3 below to add together skylit daylight and primary sidelit daylight areas.

Step 1 Calculate if Proposed Skylit Daylight Area is greater than or equal to Minimum Daylight Area.
U Criterion 1: Check if Total Proposed Skylit Daylight Area is greater than or equal to Minimum Daylit Area. (C > B)
If Criterion 1 is checked, skip step 2. Go to Step 3.

Floor Area of proposed design large enclosed space A ft’ | Space floor area

Minimum Daylight Area = 0.5 x Floor Area (A) B ft* | Minimum Daylight Area = 0.5 x (A)

Proposed design skylit daylight area in accordance with

2 - .
8131(c)1D and as shown on the plans. c ft" | Proposed Skylit Daylight Area

Step 2 Calculate if Proposed Primary Sidelit Daylight Area is greater than or equal to Minimum Daylight Area
Q Criterion 2: Check if Total Proposed Sidelit Daylight Area is equal to or greater than Minimum Daylit Area (D > B)

Primary sidelit daylit area determined in accordance with D . Proposed Primary Sidelit Daylight
§131(c)1B and as shown on the plans Area

Step 3 Confirm that Proposed Primary Sidelit + Skylit Daylight Area is greater than or equal to Minimum Daylight Area
U Criterion 3: Check if Total Proposed Daylight Area is greater than or equal to Minimum Daylit Area (E > B)

Total Proposed Daylight Area = Skylit Area + Primary

2 .
Sidelit Area Add C + D and enter into E E ft" | Total Proposed Daylit Area

If Criterion 3 is checked complete both Steps 4 & 5 on Page 2

4 If Criterion 3 is unchecked. Space FAILS, insufficient daylight area, do not continue.
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MINIMUM SKYLIGHT AREA WORKSHEET (Page 2 of 3) ENV-4C

SKYLIGHT AREA FOR LARGE ENCLOSED SPACES (§ 143c)

Project Name: Date:

Step 4 - If using SKYLIGHT to comply with the minimum skylight area requirements, calculate compliance with
minimum skylight area using Step 4a, or compliance with minimum effective aperture using Step 4b. Also verify
compliance with skylight haze criteria is met in Step 4c .

Step 4a — If complying with minimum skylight area:
O Criterion 4a: Check if Proposed Skylight Area is equal to or greater than Minimum Skylight Area (H > G)

Proposed Skylit Daylight Area

2 - -
from cell (C), Step 1, on ENV-4C (Page 1 of 3) F ft" | Proposed Skylit Daylight Area

Minimum Skylight Area = Skylit Daylight Area (F) x 0.033 | G ft? | Minimum Skylight Area

Total Proposed Skylight Area = Sum of the areas (rough

2 -
opening) of each individual skylight H ft" | Total Proposed Skylight Area

Step 4b — If complying with minimum effective aperture:
UCriterion 4b: Check if Proposed Skylight Effective Aperture is equal to or greater than Minimum Skylight Effective
Aperture (J >1). If this criterion checked, shall also fill out ENV 4C (Page 3 of 3)

Minimum Skylight Effective Aperture | 0.011 Minimum Skylight Effective Aperture

Proposed Skylight Effective Aperture.

Shall be taken from ENV-4C (Page 3 of 3) Cell (AB) J Proposed Skylight Effective Aperture

Step 4c Required
O Criterion 4¢: Check if Proposed Skylight glazing or diffuser haze rating is equal or greater than 90% (K> 0.9).

Skylight glazing or diffuser haze rating according to ASTM

D1003 K Haze rating

Haze rating is indicated on page of plans

U Complies with all of Criterion 4 if either Criterion 4a or Criterion 4b is checked, AND Criterion 4c is checked.

Step 5 - If using PRIMARY SIDELIGHT to comply with the minimum skylight area requirements:

U Criterion 5: Check if Proposed Primary Sidelit Effective Aperture is greater than or equal to Minimum Sidelit Effective
Aperture (M > L). Fill out remaining questions on Step 6 below.

Minimum Sidelit Effective Aperture L 0.1 | Minimum Sidelit Effective Aperture

Enter Proposed Primary Sidelit Effective Aperture from M Proposed Primary Sidelit Effective
Equation 146-A- cell (Q) below Aperture

EQUATION 146-A: Determine Effective Aperture for Primary Sidelit Area

Rough opening of windows adjacent to the sidelit are in square

N Total window area
feet
Visible light transmittance of window o Average VLT
Primary sidelit daylight area determined according to §131(c)1 . -
y Yig g © P Primary Sidelit Area

from cell (D), Step 2, on ENV-4C (Page 1 of 3)

Primary Sidelit Effective Aperture = (N x O) / (P)
Enter results for Primary Sidelit Effective Aperture from cell (Q) Q Primary Sidelit EA
into cell (M) in Step 5

Step 6
0 Space PASSES: Check if Criterion 1 and 3 (page 1); and, Criterion 4 (page 2) are checked.
0 Space PASSES: Check if Criterion 2 and 3 (page 1); and, Criterion 5 (page 2) are checked.

0 Space PASSES: Check only if Criterion 1 through 5 are all checked
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MINIMUM SKYLIGHT AREA WORKSHEET (Page 3 of 3) ENV-4C

Calculate Skylight Effective Aperture

Project Name: Date:

Calculate Skylight Effective Aperture (EQUATION 146-C) if using minimum effective aperture in Step 4b to comply with
the minimum skylight area requirements.

1. Determine Well Cavity Ratio or L/D ratio. Select one of the well types (Rectangular or Non-Rectangular), fill in well
dimensions and calculate the Wall Cavity Ratio (WCR) with the appropriate equation below.

a. Well Height b. Well Length c. Well Width

Rectangular. Wells: Q
WeR = 85° well height (well length + well width)@
2 well length 3 well width 8 R. Rectangular WCR

a. Well Height b. Well Perimeter c. Well Area

Non-Rectangular

Wells: -
WCR :ge2.53 well height 3 well perimeterg S. Non-rectangular
c well area + WCR

If using Tubular Specular Light Well provide the following information:

T. Tube Length (ft) T Tube Height
U. Tube Diameter (ft) U Tube Diameter
V. Divide Tube Length (Height) by Tube Diameter \Y L/D Ratio = (T/U)

2. Determine Well Efficiency

W. Weighted Average Well Wall Reflectance (%) W. Wall reflectance

X. Well Efficiency X. Well Efficiency
v'0 From Table 146-A for non-specular or non-tubular light

wells

v'0 From Equation 146-F or Table 146-B for specular
tubular light wells

3. Calculate Skylight Effective Aperture

Y. Total skylight area Y. Total Skylight Area

Z. Visible transmittance in accordance with description

in §146(a)2, Equation 146-C Z Vi
AA. Proposed Skylit Daylight Area . .
from cell (C) on ENV-4C (Page 1 of 3) AA. Skylit Daylight Area
AB. SkylitEA=0.85x (Y xZx X)/ AA AB. Skylight EA

. . 20.853 q SkylightArea? VT 3 WellEffici ency
Sky light Effective Aperture=2€ - -
ge Skylight Day light Area

Q
Q
¢

4. Enter ratio from cell (AB) into ENV-4C (Page 1 of 3) Step 4b cell (J)
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U-FACTOR AND SHGC FENESTRATION CERTIFICATE LABEL FC-1/FC-2

PROJECT INFORMATION FormlofL___ |
PROJECT NAME: DATE:
PROJECT ADDRESS: CLIMATE ZONE:

Option 1: For buildings with less than 10,000 ft? of site-built fenestration may optionally use either CEC Default Tables 116-A
and 116-B, Method 1, or the Alternative Calculation Nonresidential Reference Appendix NA6, Method 2.

Option 2: For buildings with greater 10,000 ft* of site-built fenestration only one option is available; use CEC Default Tables
116-A and 116-B. Use Method 1 only.

A separate (FC-1/FC-2) Label Certificate Form is required for each different fenestration product line. Unlabeled manufactured
fenestration products including skylights and exterior doors shall meet the air infiltration requirements of §116(a)1 of the 2008
California Energy Efficiency Standards applicable to Residential and Nonresidential Buildings.

Enter the U-factor, and SHGC, in the following boxes after completing Method 1 or 2 below.

U-factor; = SHGC, =

PRODUCT LINE INFORMATION (Complete a separate Label Certificate for each fenestration product line is required )

Total Number of units for the same product line: Total square footage of this product line:

Schedule location on the building plans —
Reference page:

Location(s) on building: S, N, E, W

Total Fenestration Area (ft?) on project:

0 Method 1 (For fenestration either less than or greater than or equal to 10,000 ft2)
U-FACTOR INFORMATION FROM DEFAULT See TABLE 116-A:

Frame Type U Metal O Metal With Thermal Break U Nonmetal

Product Type U Operable 4 Fixed U Greenhouse/ Garden Window 4 Doors O Skylights

Glazing Type U Single Pane U Double Pane U Glass Block | | Insert value in the default U-factor gray box above
SOLAR HEAT GAIN INFORMATION FROM DEFAULT See TABLE 116-B:

Product Type U Operable U Fixed

Glazing: U Clear U Tinted | | Insert value in the default SHGC; gray box above

L Method 2 (For fenestration less than 10,000 ft?) Reference Nonresidential Appendix NA6
GLAZING INFORMATION: Alternative Calculation < less than 10,000 ft?
STEP 1: Determine U-Factor: | Enter U-factor from Equation NA6-1 above in the gray box next to U-factor

STEP 2: Determine SHGC;: Use Center of Glass, SHGCc, in the equation below to determine the solar heat gain coefficient with frame

Enter Center of Glass, COG, from Manufacturer’s Documentation, SHGCc Insert Center of Glass value here

Insert calculated result value here and in above
gray box next to SHGC;

Calculate the new SHGC; of the frame. SHGC,; =0.08 + (0.86 x SHGCc) =

STEP 3. ATTACHED MANUFACTURER’S LITERATURE:

Manufacturer’s literature must be attached showing the Product Type, Frame Type, Glazing, Center Of Glass(COG) U-factor, and SHGC,
information needed to determine the Default U-factor; and SHGC,.

PARTY TAKING RESPONSIBILITY FOR FENESTRATION COMPLIANCE:
CONTACT PERSON:

COMPANY NAME and ADDRESS:

PHONE: FAX:

SIGNATURE: LICENSE # (if Applicable)
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