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CHAPTER 

3[CE] GENERAL REQUIREMENTS

SECTION C301—CLIMATE ZONES

C301.1 General. Table C301.1 shall be used in determining the applicable requirements from Chapter 4. Locations are assigned a
climate zone based on Section C301.3.

Figure C301.1 Climate Zone. Reserved.

C301.2 Warm humid counties. Warm humid counties are identified in Table C301.1 by an asterisk.

C301.3 International climate zones. The climate zone for any location outside the United States shall be determined by applying
Table C301.3(1) and then Table C301.3(2).

TABLE C301.3(1)—INTERNATIONAL CLIMATE ZONE DEFINITIONS

MAJOR CLIMATE TYPE DEFINITIONS 

Marine (C) Definition—Locations meeting all four criteria:

1. Mean temperature of coldest month between -3°C (27°F) and 18°C (65°F).

2. Warmest month mean < 22°C (72°F).

3. At least four months with mean temperatures over 10°C (50°F).

4. Dry season in summer. The month with the heaviest precipitation in the cold season has at least three times as much precipitation as

the month with the least precipitation in the rest of the year. The cold season is October through March in the Northern Hemisphere

and April through September in the Southern Hemisphere.

Dry (B) Definition—Locations meeting the following criteria:

Not marine and Pin < 0.44 × (TF - 19.5)       [Pcm < 2.0 × (TC + 7) in SI units]
where:

Pin = Annual precipitation in inches (cm)

T = Annual mean temperature in °F (°C)

Moist (A) Definition—Locations that are not marine and not dry. 

Warm-humid Definition—Moist (A) locations where either of the following wet-bulb temperature conditions shall occur during the warmest six 
consecutive months of the year:

1. 67°F (19.4°C) or higher for 3,000 or more hours; or

2. 73°F (22.8°C) or higher for 1,500 or more hours.

For SI: °C = [(°F) - 32]/1.8, 1 inch = 2.54 cm. 

TABLE C301.1—CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY COUNTY

Key:    A – Moist
Asterisk (*) indicates a warm-humid location.

FLORIDA

2A Alachua*

2A Baker*
2A Bay*
2A Bradford*
2A Brevard*
1A Broward*
2A Calhoun*
2A Charlotte*
2A Citrus*
2A Clay*
1A Collier*
2A Columbia*

2A DeSoto*
2A Dixie*
2A Duval*
2A Escambia*
2A Flagler*
2A Franklin*
2A Gadsden*
2A Gilchrist*
2A Glades*
2A Gulf*
2A Hamilton*
2A Hardee*
1A Hendry*
2A Hernando*

2A Highlands*
2A Hillsborough*
2A Holmes*
2A Indian River*
2A Jackson*
2A Jefferson*
2A Lafayette*
2A Lake*
1A Lee*
2A Leon*
2A Levy*
2A Liberty*
2A Madison*
2A Manatee*

2A Marion*
2A Martin*
1A Miami-Dade*
1A Monroe*
2A Nassau*
2A Okaloosa*
2A Okeechobee*
2A Orange*
2A Osceola*
1A Palm Beach*
2A Pasco*
2A Pinellas*
2A Polk*
2A Putnam*

2A Santa Rosa*
2A Sarasota*
2A Seminole*
2A St. Johns*
2A St. Lucie*
2A Sumter*
2A Suwannee*
2A Taylor*
2A Union*
2A Volusia*
2A Wakulla*
2A Walton*
2A Washington*
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C301.4 Tropical climate zone. The tropical climate zone shall be defined as:

1. Hawaii, Puerto Rico, Guam, American Samoa, U.S. Virgin Islands, Commonwealth of Northern Mariana Islands; and

2. Islands in the area between the Tropic of Cancer and the Tropic of Capricorn.

SECTION C302—DESIGN CONDITIONS

C302.1 Interior design conditions. The interior design temperatures used for heating and cooling load calculations shall be a maxi-
mum of 72°F (22°C) for heating and minimum of 75°F (24°C) for cooling.

SECTION C303—MATERIALS, SYSTEMS AND EQUIPMENT

C303.1 Identification. Materials, systems and equipment shall be identified in a manner that will allow a determination of compli-
ance with the applicable provisions of this code. 

C303.1.1 Building thermal envelope insulation. An R-value identification mark shall be applied by the manufacturer to each
piece of building thermal envelope insulation 12 inches (305 mm) or greater in width. Alternately, the insulation installers shall
provide a certification listing the type, manufacturer and R-value of insulation installed in each element of the building thermal
envelope. For blown or sprayed insulation (fiberglass and cellulose), the initial installed thickness, settled thickness, settled R-
value, installed density, coverage area and number of bags installed shall be listed on the certification. For sprayed polyurethane
foam (SPF) insulation, the installed thickness of the areas covered and R-value of installed thickness shall be listed on the certifi-
cation. For insulated siding, the R-value shall be labeled on the product’s package and shall be listed on the certification. The
insulation installer shall sign, date and post the certification in a conspicuous location on the job site.

C303.1.1.1 Blown or sprayed roof/ceiling insulation. The thickness of blown-in or sprayed roof/ceiling insulation (fiberglass
or cellulose) shall be written in inches (mm) on markers that are installed at least one for every 300 square feet (28 m2) through-
out the attic space. The markers shall be affixed to the trusses or joists and marked with the minimum initial installed thickness
with numbers not less than 1 inch (25 mm) in height. Each marker shall face the attic access opening. Spray polyurethane foam
thickness and installed R-value shall be listed on certification provided by the insulation installer.

C303.1.2 Insulation mark installation. Insulating materials shall be installed such that the manufacturer’s R-value mark is read-
ily observable upon inspection. 

C303.1.3 Fenestration product rating. U-factors, solar heat gain coefficient (SHGC) and visible transmittance (VT) of fenestration
products shall be determined as follows:

1. For windows, doors and skylights, U-factor, SHGC and VT ratings shall be determined in accordance with NFRC 100 and
NFRC 200.

2. Where required, for garage door and rolling doors, U-factor ratings shall be determined in accordance with either NFRC
100 or ANSI/DASMA 105.

U-factors shall be determined by an accredited, independent laboratory, and labeled and certified by the manufacturer with a
label affixed to the product or a label certificate specific to the products in the project, as authorized by an NFRC-licensed inde-
pendent certification and Inspection Agency (IA).

Products lacking such a labeled and certified U-factor shall be assigned a default U-factor from Table C303.1.3(1) or C303.1.3(2).
Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from Table C303.1.3(3). For tubular daylighting
devices, VTannual shall be measured and rated in accordance with ANSI/NFRC 203.

TABLE C301.3(2)—INTERNATIONAL CLIMATE ZONE DEFINITIONS

ZONE
NUMBER

THERMAL CRITERIA 

IP Units SI Units 

1 9000 < CDD50°F 5000 < CDD10°C 

2 6300 < CDD50°F ≤ 9000 3500 < CDD10°C ≤ 5000 

3A and 3B 4500 < CDD50°F ≤ 6300 AND HDD65°F ≤ 5400 2500 < CDD10°C ≤ 3500 AND HDD18°C ≤ 3000 

4A and 4B CDD50°F ≤ 4500 AND HDD65°F ≤ 5400 CDD10°C ≤ 2500 AND HDD18°C ≤ 3000 

3C HDD65°F ≤ 3600 HDD18°C ≤ 2000 

4C 3600 < HDD65°F ≤ 5400 2000 < HDD18°C ≤ 3000 

5 5400 < HDD65°F ≤ 7200 3000 < HDD18°C ≤ 4000 

6 7200 < HDD65°F ≤ 9000 4000 < HDD18°C ≤ 5000 

7 9000 < HDD65°F ≤ 12600 5000 < HDD18°C ≤ 7000 

8 12600 < HDD65°F 7000 < HDD18°C 

For SI: °C = [(°F) - 32]/1.8.
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C303.1.4 Insulation product rating. The thermal resistance (R-value) of insulation shall be determined in accordance with the
U.S. Federal Trade Commission R-value rule (CFR Title 16, Part 460) in units of h · ft2 · °F/Btu at a mean temperature of 75°F (24°C). 

C303.1.4.1 Insulated siding. The thermal resistance (R-value) of insulated siding shall be determined in accordance with
ASTM C1363. Installation for testing shall be in accordance with the manufacturer’s instructions.

C303.2 Installation. Materials, systems and equipment shall be installed in accordance with the manufacturer’s instructions and the
Florida Building Code, Building.

C303.2.1 Protection of exposed foundation insulation. Insulation applied to the exterior of basement walls, crawlspace walls
and the perimeter of slab-on-grade floors shall have a rigid, opaque and weather-resistant protective covering to prevent the
degradation of the insulation’s thermal performance. The protective covering shall cover the exposed exterior insulation and
extend not less than 6 inches (153 mm) below grade. 

SECTION C304—MATERIALS TESTING AND THERMAL PROPERTIES

C304.1 Building material thermal properties, general.

C304.1.1 Commercial and residential high rise. R-values for building materials used to demonstrate code compliance with
Chapter C4 shall be taken from ASHRAE 90.1 Normative Appendix A, from manufacturer’s product literature or from other nation-
ally recognized engineering sources. Assembly U-factor calculations shall follow the procedure(s) detailed in Section C304.3 or be
tested in accordance with procedure(s) described in Section C304.2.

Concrete block R-values shall be calculated using the isothermal planes method or a two-dimensional calculation program,
thermal conductivities from ASHRAE 90.1 Normative Appendix A and dimensions from ASTM C90. The parallel path calculation
method is not acceptable.

Exception: R-values for building materials or thermal conductivities determined from testing in accordance with Section C304.2.

C304.2 Testing of building materials thermal properties. 

C304.2.1 Single materials. If building material R-values or thermal conductivities are determined by testing, one of the following
test procedures shall be used:

a. ASTM C177

b. ASTM C1363

c. ASTM C518

For concrete, the oven-dried conductivity shall be multiplied by 1.2 to reflect the moisture content as typically installed.

C304.2.2 Assembly U-factors. If assembly U-factors are determined by testing, ASTM C1363 shall be used. Product samples
tested shall be production line material or representative of material as purchased by the consumer or contractor. If the assembly

TABLE C303.1.3(1)—DEFAULT GLAZED FENESTRATION U-FACTORS

FRAME TYPE SINGLE
PANE

DOUBLE
PANE

SKYLIGHT 
Single Double

Metal 1.20 0.80 2.00 1.30 

Metal with Thermal Break 1.10 0.65 1.90 1.10 

Nonmetal or Metal Clad 0.95 0.55 1.75 1.05 

Glass Block 0.60 

TABLE C303.1.3(2)—DEFAULT OPAQUE DOOR U-FACTORS

DOOR TYPE U-FACTOR 

Uninsulated Metal 1.20 

Insulated Metal (Rolling) 0.90

Insulated Metal (Other) 0.60 

Wood 0.50 

Insulated, nonmetal edge, max 45% glazing, any glazing double pane 0.35 

TABLE C303.1.3(3)—DEFAULT WINDOW, GLASS DOOR AND SKYLIGHT SHGC AND VT

SINGLE GLAZED DOUBLE GLAZED 
GLAZED BLOCK

Clear Tinted Clear Tinted

SHGC 0.8 0.7 0.7 0.6 0.6 

VT 0.6 0.3 0.6 0.3 0.6

•
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is too large to be tested at one time in its entirety, then either a representative portion shall be tested or different portions shall be
tested separately and a weighted average determined. To be representative, the portion tested shall include edges of panels,
joints with other panels, typical framing percentages and thermal bridges.

C304.3 Calculation procedures and assumptions. The following procedures and assumptions shall be used for all Chapter 4 code
calculations. R-values for air films, insulation and building materials shall be taken from Section C304.3.1 or C304.3.2, respectively. In
addition, the appropriate assumptions listed, including framing factors, shall be used.

C304.3.1 Air films. Prescribed R-values for air films shall be as follows:

R-Value Condition

0.17 All exterior surfaces

0.46 All semi-exterior surfaces

0.61 Interior horizontal surfaces, heat flow up

0.92 Interior horizontal surfaces, heat flow down

0.68 Interior vertical surfaces

C304.3.1.1 Exterior surfaces are areas exposed to the wind. 

C304.3.1.2 Semi-exterior surfaces are protected surfaces that face attics, crawl spaces and parking garages with natural or
mechanical ventilation. 

C304.3.1.3 Interior surfaces are surfaces within enclosed spaces.

C304.3.1.4 The R-value for cavity airspaces shall be taken from ASHRAE 90.1 Normative Appendix A. No credit shall be given for
airspaces in cavities that contain any insulation or less than 0.5 inch (12.7 mm). The values for 3.5 inch-cavities (84 mm) shall be
used for cavities of that width and greater. 

C304.3.2 Assembly U-factor, C-factor and F-factor calculation. 

C304.3.2.1 Pre-calculated assembly U-factors, C-factors, F-factors or heat capacities. The U-factors, C-factors, F-factors,
and heat capacities for typical construction assemblies from ASHRAE 90.1 Normative Appendix A shall be used for all calcula-
tions unless otherwise allowed by applicant-determined assembly U-factors, C-factors, F-factors or heat capacities.
Interpolation between values for rated R-values of insulation, including insulated, sheathing is allowed; extrapolation beyond
values in the ASHRAE 90.1 Normative Appendix A tables is not. 

C304.3.2.2 Applicant-determined assembly U-factors, C-factors, F-factors or heat capacities. If the building official deter-
mines that the proposed construction assembly is not adequately represented in the appropriate table of ASHRAE 90.1
Normative Appendix A, the applicant shall determine appropriate values for the assembly using the assumptions in ASHRAE
90.1 Normative Appendix A. An assembly is deemed to be adequately represented if: 

a. the interior structure, hereafter referred to as the base assembly, for the class of construction is the same as described
in Normative Appendix A and

b. changes in exterior or interior surface building materials added to the base assembly do not increase or decrease the
R-value by more than 2 from that indicated in the descriptions in ASHRAE 90.1 Normative Appendix A.

Insulation, including insulated sheathing, is not considered a building material.
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CHAPTER 

4 [CE] COMMERCIAL ENERGY EFFICIENCY 

SECTION C401—GENERAL

C401.1 Scope. The provisions in this chapter are applicable to commercial buildings and their building sites.
C401.2 Application.  Commercial buildings shall comply with one of the following:  

1. The requirements of ANSI/ASHRAE/IESNA 90.1, excluding section 9.4.1.1(g), section 8.4.2 and section 8.4.3 of the standard. 

2. The requirements of Sections C402 through C405 and Section C408. In addition, commercial buildings shall comply with
Section C406 and tenant spaces shall comply with Section C406.1.1.

3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.4, C405.5, C407 and C408. An annual energy cost that is
less than or equal to the percentage of the annual energy cost (PAEC) of the standard reference design calculated in Equa-
tion 4-1. Energy prices shall be taken from a source approved by the code official, such as the Department of Energy, Energy
Information Administration’s State Energy Data System Prices and Expenditures reports. Code officials shall be permitted
to require time-of-use pricing in energy cost calculations. The reduction in energy cost of the proposed design associated
with on-site renewable energy shall be not more than 5 percent of the total energy cost. The amount of renewable energy
purchased from off-site sources shall be the same in the standard reference design and the proposed design.

Equation 4-1 PAEC = 100 × (0.80 + 0.025 - ECr /1,000)

where:

PAEC = The percentage of the annual energy cost of the standard reference design.

ECr = Energy efficiency credits required for the building in accordance with Section C406.1 (do not include load
management and renewable credits).

C401.2.1 Commissioning. Commercial buildings and tenant spaces shall comply with Section C408 as applicable.

C401.2.2 Application to replacement fenestration products. Where some or all of an existing fenestration unit is replaced with a
new fenestration product, including sash and glazing, the replacement fenestration unit shall meet the applicable requirements
for U-factor and SHGC in Table C402.4.

Exception: An area-weighted average of the U-factor of replacement fenestration products being installed in the building for
each fenestration product category listed in Table C402.4 shall be permitted to satisfy the U-factor requirements for each
fenestration product category listed in Table C402.4. Individual fenestration products from different product categories listed
in Table C402.4 shall not be combined in calculating the area-weighted average U-factor.

SECTION C402—BUILDING ENVELOPE REQUIREMENTS

C402.1 General (Prescriptive). Building thermal envelope assemblies for buildings that are intended to comply with the code on a
prescriptive basis, in accordance with the compliance path described in Item 2 of Section C401.2, shall comply with the following:

1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section
C402.2 and the thermal requirements of either the R-value-based method of Section C402.1.3; the U-, C- and F-factor-based
method of Section C402.1.4; or the component performance alternative of Section C402.1.5.

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.

3. Fenestration in building envelope assemblies shall comply with Section C402.4.

4. Air leakage of building envelope assemblies shall comply with Section C402.5.

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the
building and building thermal envelope shall comply with Section C401.2, Item 1 or Section C401.2, Item 3.

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section
C403.2.14.

C402.1.1 Low-energy buildings and greenhouses. The following low-energy buildings, or portions thereof separated from the
remainder of the building by building thermal envelope assemblies complying with this section, shall be exempt from the building
thermal envelope provisions of Section C402.

1. Those with a peak design rate of energy usage less than 3.4 Btu/h · ft2 (10.7 W/m2) or 1.0 watt per square foot (10.7 W/m2)
of floor area for space conditioning purposes.

2. Those that do not contain conditioned space.

C402.1.1.1 Greenhouses. Greenhouse structures or areas that are mechanically heated or cooled and that comply with all of
the following shall be exempt from the building envelope requirements of this code:

1. Exterior opaque envelope assemblies comply with Sections C402.2 and C402.4.5.

Exception: Low-energy greenhouses that comply with Section C402.1.1.

2. Interior partition building thermal envelope assemblies that separate the greenhouse from conditioned space comply
with Sections C402.2, C402.4.3 and C402.4.5.
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3. Fenestration assemblies that comply with the thermal envelope requirements in Table C402.1.1.1. The U-factor for a
roof shall be for the roof assembly or a roof that includes the assembly and an internal curtain system.

Exception: Unconditioned greenhouses.

C402.1.2 Equipment buildings. Buildings that comply with the following shall be exempt from the building thermal envelope
provisions of this code:

1. Are separate buildings with floor area not more than 1,200 square feet (110 m2).

2. Are intended to house electric equipment with installed equipment power totaling not less than 7 watts per square foot
(75 W/m2) and not intended for human occupancy.

3. Have a heating system capacity not greater than (17,000 Btu/hr) (5 kW) and a heating thermostat set point that is
restricted to not more than 50°F (10°C).

4. Have an average wall and roof U-factor less than 0.200 in Climate Zones 1 through 5 and less than 0.120 in Climate Zones 6 through 8.

5. Comply with the roof solar reflectance and thermal emittance provisions for Climate Zone 1. 

C402.1.3 Insulation component R-value method. For opaque portions of the building thermal envelope, the R-values for cavity
insulation and continuous insulation shall be not less than that specified in Table C402.1.3. Group R occupancy buildings or
portions of commercial buildings enclosing Group R occupancies shall use the R-values from the “Group R” column of Table
C402.1.3. Commercial buildings or portions of commercial buildings enclosing occupancies other than Group R shall use the R-
values from the “All other” column of Table C402.1.3.

C402.1.3.1 R-value of multilayered insulation components. Where cavity insulation is installed in multiple layers, the cavity
insulation R-values shall be summed to determine compliance with the cavity insulation R-value requirements. Where continu-
ous insulation is installed in multiple layers, the continuous insulation R-values shall be summed to determine compliance with
the continuous insulation R-value requirements. Cavity insulation R-values shall not be used to determine compliance with the
continuous insulation R-value requirements in Table C402.1.3.

C402.1.3.2 Area-weighted averaging of R-values. Area-weighted averaging shall not be permitted for R-value compliance.

Exception: For tapered above-deck roof insulation, compliance with the R-values required in Table C402.1.3 shall be permit-
ted to be demonstrated by multiplying the rated R-value per inch of the insulation material by the average thickness of the
roof insulation. The average thickness of the roof insulation shall equal the total volume of the roof insulation divided by the
area of the roof.

C402.1.3.3 Mass walls and mass floors. Compliance with required maximum U-factors for mass walls and mass floors in
accordance with Table C402.1.4 and minimum R-values for insulation components applied to mass walls and mass floors in
accordance with Table C402.1.3 shall be permitted for assemblies complying with the following: 

1. Where used as a component of the building thermal envelope, mass walls shall comply with one of the following:

1.1. Weigh not less than 35 pounds per square foot (171 kg/m2) of wall surface area.

1.2. Weigh not less than 25 pounds per square foot (122 kg/m2) of wall surface area where the material weight is
not more than 120 pounds per cubic foot (pcf) (1922 kg/m3).

1.3. Have a heat capacity exceeding 7 Btu/ft2 × °F (144 kJ/m2 × K).

1.4. Have a heat capacity exceeding 5 Btu/ft2 × °F (103 kJ/m2 × K) where the material weight is not more than 120
pcf (1922 kg/m3).

2. Where used as a component of the building thermal envelope, the minimum weight of mass floors shall comply with
one of the following:

2.1. Thirty-five pounds per square foot (171 kg/m2) of floor surface area.

2.2. Twenty-five pounds per square foot (122 kg/m2) of floor surface area where the material weight is not more
than 120 pcf (1922 kg/m3).

C402.1.4 Assembly U-factor, C-factor or F-factor-based method. Building thermal envelope opaque assemblies intended to
comply on an assembly U-, C- or F-factor basis shall have a U-, C- or F-factor not greater than that specified in Table C402.1.4.
Commercial buildings or portions of commercial buildings enclosing Group R occupancies shall use the U-, C- or F-factor from the
“Group R” column of Table C402.1.4. Commercial buildings or portions of commercial buildings enclosing occupancies other than
Group R shall use the U-, C- or F-factor from the “All other” column of Table C402.1.4. The C-factor for the below-grade exterior
walls of the building envelope, as required in accordance with Table C402.1.4, shall extend to a depth of 10 feet (3048 mm) below
the outside finished ground level, or to the level of the lowest floor, whichever is less. Opaque swinging and nonswinging doors
shall comply with Table C402.1.4.

TABLE C402.1.1.1—FENESTRATION BUILDING THERMAL ENVELOPE MAXIMUM REQUIREMENTS

COMPONENT U-FACTOR (Btu/h · ft2 · °F)

Skylight 0.5

Vertical fenestration 0.7
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C402.1.4.1 Thermal resistance of cold-formed steel walls. U-factors of walls with cold-formed steel studs shall be permitted
to be determined in accordance with Equation 4-2:

Equation 4-2 U = 1/[Rs + (ER)] 

where:

Rs = The cumulative R-value of the wall components along the path of heat transfer, excluding the cavity insulation and
steel studs.

ER = The effective R-value of the cavity insulation with steel studs.

C402.1.5 Component performance alternative. Building envelope values and fenestration areas determined in accordance with
Equation 4-3 shall be permitted in lieu of compliance with the U-, F- and C-factors in Tables C402.1.4 and C402.4 and the maximum
allowable fenestration areas in Section C402.4.1.

Equation 4-3 A + B + C + D + E ≤ Zero

where:

A = Sum of the (UA Dif) values for each distinct assembly type of the building thermal envelope, other than slabs on grade
and below-grade walls. 

UA Dif = UA Proposed - UA Table.

UA Proposed = Proposed U-value · Area. 

UA Table = (U-factor from Table C402.1.4 or Table C402.4) · Area.

B = Sum of the (FL Dif) values for each distinct slab-on-grade perimeter condition of the building thermal envelope. 

FL Dif = FL Proposed - FL Table.

FL Proposed = Proposed F-value · Perimeter length.

FL Table = (F-factor specified in Table C402.1.4) · Perimeter length.

C = Sum of the (CA Dif) values for each distinct below-grade wall assembly type of the building thermal envelope.

CA Dif = CA Proposed - CA Table.

CA Proposed = Proposed C-value · Area.

CA Table = (Maximum allowable C-factor specified in Table C402.1.4) · Area.

Where the proposed vertical glazing area is less than or equal to the maximum vertical glazing area allowed by Section
C402.4.1, the value of D (Excess Vertical Glazing Value) shall be zero. Otherwise:

D = (DA · UV) - (DA · U Wall), but not less than zero.

DA = (Proposed Vertical Glazing Area) - (Vertical Glazing Area allowed by Section C402.4.1).

UA Wall = Sum of the (UA Proposed) values for each opaque assembly of the exterior wall.

U Wall = Area-weighted average U-value of all above-grade wall assemblies.

UAV = Sum of the (UA Proposed) values for each vertical glazing assembly.

UV = UAV/total vertical glazing area.

Where the proposed skylight area is less than or equal to the skylight area allowed by Section C402.4.1, the value of E (Excess
Skylight Value) shall be zero. Otherwise:

E = (EA · US) - (EA · U Roof), but not less than zero.

EA = (Proposed Skylight Area) - (Allowable Skylight Area as specified in Section C402.4.1).

U Roof = Area-weighted average U-value of all roof assemblies.

TABLE C402.1.4.1—EFFECTIVE R-VALUES FOR STEEL STUD WALL ASSEMBLIES

NOMINAL STUD DEPTH 
(inches)

SPACING OF FRAMING 
(inches)

CAVITY R-VALUE
(insulation)

CORRECTION FACTOR 
(Fc)

EFFECTIVE R-VALUE (ER)
(Cavity R-Value ´ Fc)

31/2 16
13 0.46 5.98

15 0.43 6.45

31/2 24
13 0.55 7.15

15 0.52 7.80

6 16
19 0.37 7.03

21 0.35 7.35

6 24
19 0.45 8.55

21 0.43 9.03

8
16 25 0.31 7.75

24 25 0.38 9.50
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UAS = Sum of the (UA Proposed) values for each skylight assembly.

US = UAS/total skylight area.

C402.2 Specific building thermal envelope insulation requirements (Prescriptive). Insulation in building thermal envelope
opaque assemblies shall comply with Sections C402.2.1 through C402.2.6 and Table C402.1.3.

C402.2.1 Multiple layers of continuous insulation board. Where two or more layers of continuous insulation board are used in a
construction assembly, the continuous insulation boards shall be installed in accordance with Section C303.2. Where the continu-
ous insulation board manufacturer’s instructions do not address installation of two or more layers, the edge joints between each
layer of continuous insulation boards shall be staggered.

C402.2.2 Roof assembly. The minimum thermal resistance (R-value) of the insulating material installed either between the roof
framing or continuously on the roof assembly shall be as specified in Table C402.1.3, based on construction materials used in the
roof assembly. Skylight curbs shall be insulated to the level of roofs with insulation entirely above deck or R-5, whichever is less.

Exceptions:

1. Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and where the
area-weighted U-factor is equivalent to the same assembly with the R-value specified in Table C402.1.3.

2. Where tapered insulation is used with insulation entirely above deck, the R-value where the insulation thickness
varies 1 inch (25 mm) or less from the minimum thickness of tapered insulation shall comply with the R-value speci-
fied in Table C402.1.3.

3. Unit skylight curbs included as a component of a skylight listed and labeled in accordance with NFRC 100 shall not be
required to be insulated.

C402.2.2.1 Suspended ceilings (Mandatory). Insulation installed on suspended ceilings having removable ceiling tiles shall
not be considered part of the assembly U-factor of the roof-ceiling construction and shall not be considered part of the mini-
mum thermal resistance (R-value) of the roof insulation in roof-ceiling construction.

C402.2.3 Thermal resistance of above-grade walls. The minimum thermal resistance (R-value) of materials installed in the wall
cavity between framing members and continuously on the walls shall be as specified in Table C402.1.3, based on framing type and
construction materials used in the wall assembly. The R-value of integral insulation installed in concrete masonry units shall not
be used in determining compliance with Table C402.1.3.

 “Mass walls” shall include walls: 

1. Weighing not less than 35 psf (170 kg/m2) of wall surface area.

2. Weighing not less than 25 psf (120 kg/m2) of wall surface area where the material weight is not more than 120 pcf (1900
kg/m3).

3. Having a heat capacity exceeding 7 Btu/ft2 · °F (144 kJ/m2 · K).

4. Having a heat capacity exceeding 5 Btu/ft2 · °F (103 kJ/m2 · K), where the material weight is not more than 120 pcf (1900
kg/m3).

C402.2.4 Floors. The thermal properties (component R-values or assembly U-, C- or F-factors) of floor assemblies over outdoor air
or unconditioned space shall be as specified in Table C402.1.3 or C402.1.4 based on the construction materials used in the floor
assembly. Floor framing cavity insulation or structural slab insulation shall be installed to maintain permanent contact with the
underside of the subfloor decking or structural slabs.

Exceptions:

1. The floor framing cavity insulation or structural slab insulation shall be permitted to be in contact with the top side of
sheathing or continuous insulation installed on the bottom side of floor assemblies where combined with insulation that
meets or exceeds the minimum R-value in Table C402.1.3 for “Metal framed” or “Wood framed and other” values for
“Walls, Above Grade” and extends from the bottom to the top of all perimeter floor framing or floor assembly members.

2. Insulation applied to the underside of concrete floor slabs shall be permitted an airspace of not more than 1 inch (25
mm) where it turns up and is in contact with the underside of the floor under walls associated with the building ther-
mal envelope.

C402.2.5 Slabs-on-grade (Prescriptive). The minimum thermal resistance (R-value) of the insulation for unheated or heated
slab-on-grade floors designed in accordance with the R-value method of Section C402.1.3 shall be as specified in Table C402.1.3. 

C402.2.5.1 Insulation installation (Prescriptive). Where installed, the perimeter insulation shall be placed on the outside of
the foundation or on the inside of the foundation wall. The perimeter insulation shall extend downward from the top of the
slab for the minimum distance shown in Table C402.1.3 or to the top of the footing, whichever is less, or downward to not less
than the bottom of the slab and then horizontally to the interior or exterior for the total distance shown in Table C402.1.3. Insu-
lation extending away from the building shall be protected by pavement or by not less than of 10 inches (254 mm) of soil.
Where installed, full slab insulation shall be continuous under the entire area of the slab-on-grade floor, except at structural
column locations and service penetrations. Insulation required at the heated slab perimeter shall not be required to extend
below the bottom of the heated slab and shall be continuous with the full slab insulation.

Exception: Where the slab-on-grade floor is greater than 24 inches (610 mm) below the finished exterior grade, perimeter
insulation is not required.
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