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Included in this ballot
The sections included in this ballot represent existing language with the addition of Technical Interpretations.
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Michael Thoman
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3. Terminology

Reference NFRC 600: Glossary and Terminology

4. General

4.1 (previously approved)
4.2 Product Lines and Individual Products

U-factors shall be determined for all individual products within a product line except as allowed in Section 4.2.4. All product lines shall be simulated separately.

4.2.1 Product Lines

A product line is a series of fenestration products of the same product type, as listed in Table 4‑3, manufactured from the same profiles and components. The following changes are the only allowable exceptions within a product line:

A.
Overall fenestration product size.

B.
Center-of-glazing and edge-of-glazing characteristics such as glazing types and thicknesses, glazing coatings, tints and obscurity, gas-fills, gap widths, shading systems between glazing layers, dividers and spacers.
C.
Operating/non operating configurations, as defined in Table 4‑3, including table footnotes.

D.
Changes to accommodate glazing unit variations. Limited to changes of geometry, number or material type to stops, beads, adhesives or gaskets designed to retain the glazing. Changes to frame and sash profiles are allowed to accommodate glazing unit variations. This provision does not allow for interior and exterior glazed products to be in the same product line.

E.
Frame/sash modifications made to accommodate operating hardware and reinforcement for the purpose of addressing higher/lower loads and stresses: limited to changes that do not change the exterior perimeter shape of the assembled cross section.

F.
Frame or sash changes where one component is replaced by another component of the same physical shape with a thermal conductivity that does not differ by more than ten times the thermal conductivity of the original material.

G.
Clad products and unclad products can be incorporated into one product line.

H.
Changes to the frame / sash profiles to allow for different installations. Limited to the following:

i.
Any changes to interior/exterior appendages added to the main web of the frame that are removable or not exposed after product installation, i.e., nailing fins

ii.
Changes in the width (dimension perpendicular to the plane of the glazing) of the main frame or main frame components to allow for installation in different wall thicknesses, i.e., lengthening, shortening, and the addition of extruded or pultruded walls within a hollow cavity (web walls). 

iii.
Door products manufactured in both in-swing and out-swing options when only the frame is modified.
iv.
Any changes to the exterior beyond the plane of the nailing fin, J-channel, the exterior plane of the wall or interior most point of exterior accessory groove, i.e. screen tracks, varying shapes of brickmold, J-channels, or stucco bars formed in (integral) or applied to the frame and that do not change the sightline.

v.
Any changes or additions to accessory grooves or decorative flanges, i.e., lengthening, shortening, and the addition of reinforcing web wall(s).
I.
Any sightline changes due to:

i.
Lengthening or shortening existing walls.

ii.
Components added or replaced for equal and unequal lite configuration options or; 

iii.
For the installation of an Outside Air Ventilator Assembly (OAVA).

iv.
Changes to the frame profiles to allow for different installations including pocket or sloped sill configuration options and sill height modifications.

J.
Minor revisions made to the profiles.

i. Limited to changes in the size and shape of snap beads, stops, jamb extensions, dividers (including simulated and true divider lites), weather strip sockets and kerfs, exterior trim caps on curtain walls, window walls and sloped glazing.

ii. Decorative elements such as grooves, beads, or brickmolds or exterior trim components and/or casings formed in or applied to the frame or sash is also allowed. 

iii. Addition, removal, or modification of pull / lift handles utilized on the interior side of the product, whether it is an integral extrusion of the sash/glazing bead, or mechanically fastened.
iv. Addition, removal, or replacement of a snap-in extrusion, in which the thermal conductivity does not differ by more than 10 times of the original material, for sealing and /or interlocking purposes.
L.
Addition, deletion or changes in hardware and reinforcement (may include reinforcing web walls).
M.
Changes to interior or exterior finishes or coatings

N.
Sealing characteristic variables and elements: limited to changes in gaskets, sealants, adhesives, weather strips, or the addition / removal of drip-caps, in the same profile. Profile changes to accommodate seal changes shall be allowed.

O.
Vinyl caps XE "Vinyl caps"  attached to the interior.

4.2.2 Individual Products

An individual product is any one specific combination of the product line variables (singularly or in combination) allowed in Section 4.2.1. All individual products shall be simulated except as allowed in Section 4.2.1.

The following changes are the only allowable exceptions to an individual product:

A.
Variations in frame or sash interior/exterior finish, paint, varnish or stain shall not constitute different individual products provided that each of these variations does not change the surface emittance by more than 0.1 or overall thickness by more than 0.400 mm (0.016 in.).

B.
Products with different variations in glazing divider patterns do not need to be treated as different individual products.

i.
The manufacturer shall be permitted to define a standard glazing divider pattern (which shall be a standard product offering) which uses glazing dividers 300 mm (12 in.) on-center or less; or

ii.
A glazing divider pattern with an on-center spacing closest to, but not greater than, 300 mm (12 in.) shall be designated as the glazing divider pattern.

iii.
The overall window dimension shall be used to determine the number of dividers.

C.
Fenestration products that include an outdoor air ventilator assembly (OAVA) shall be considered the same individual product if the OAVA projected dimension including any components to facilitate installation of the OAVA is less than or equal to 45 mm (1.75 in.). If this dimension exceeds 45 mm (1.75 in.) it shall be simulated as an individual product.

D.
Dynamic Glazing Products that include a shading system between glazing layers shall be considered individual products within the product line.

4.2.3 Validation Test Matrix

A Validation Test Matrix of multiple product lines of the same product type or multi-purpose products of different product types shall be permitted to be created.

4.2.3.1 Same Product Type

When the changes listed below are made, two or more product lines of the same product type, as listed in Table 4‑3, shall be permitted to be included within the same Validation Test Matrix if the overall U-factor difference between the product lines is ± 0.06 W/m2K (0.01 Btu/h·ft2·ºF) or less when simulated with the lowest center-of-glazing option.

A.
Changes to shift the location of the glazing relative to the sash or frame – exterior to interior.
B.
Changes to sash profiles only to accommodate interior and exterior glazed products.

C.
Product lines fabricated with both pocket and sloped sill options.

4.2.3.2 Multi-purpose products

Multi-purpose products incorporating nearly identical frame/sash base profiles shall be permitted to be within one validation matrix, provided that the differences between the base profiles are limited to minor changes to accommodate different product types. The minor changes allowed are:

A.
The movement or addition of specific elements (i.e. walls & cavities) to accommodate the differing operating hardware.

B.
Adding or deleting components to adapt a channeled frame to use a tilt sash.

C.
The use of the hung window sash stiles as the bottom rail.

D.
Deleting of the roller track of the horizontal slider.

E.
The addition of sash balance covers.

F.
Any other component changes that occur as a direct result of the hardware changes.

Any elements added to the profile to accommodate operating hardware shall be of the same material types used in the original profile.

4.2.4 Grouping of Products

This section presents rules that shall be permitted to reduce the number of simulations for individual products that represent a product line. If this approach is used, the total fenestration product U-factor for the group leader shall be used to represent the total fenestration product U-factors for all individual products within that group. These grouping rules shall not be used to group individual products from different product lines into one product line.

To ensure consistent ratings, groupings shall be done in the following order:

Center-of-glazing
4.2.4.1

Shading systems between glazing layers
4.2.4.2

Spacer
4.2.4.3

Divider
4.2.4.4

Frame/Sash
4.2.4.5

Any combination of groupings shall be done in the order established above. All grouping comparisons shall be based on three significant digits. 

4.2.4.1 Center-of-Glazing Grouping

A.
For the purpose of determining U-factors, center-of-glazing groups shall consist only of variations in glazing thickness, gap width, gas fill and low-E coatings and the presence or absence of internal grids. Once all center-of-glazing options have been identified within a product line, the center-of-glazing U-factor shall be simulated for each option. Then, these products shall be permitted to be grouped with each group represented by the center-of-glazing group leader, which shall be the center-of-glazing option with the highest center-of-glazing U-factor.

B.
Glazing options with different numbers of glazing layers shall not be grouped together.

C.
Glazing options with clear glazing in all layers shall not be grouped with glazing options with one or more low-E layers (e is less than or equal to 0.50).

D.
Only individual products that contain the same mixture of gases shall be permitted to be grouped. Variable concentrations of the same mixture of gases shall be permitted to be grouped as a center-of-glazing grouping as long as the total gas concentration, other than air, is more than 60 percent and does not vary by more than ± 10 percent from the group leader.

4.2.4.2 Grouping of Shading Systems between Glazing Layers

When rating Dynamic Glazing Products with shading systems between glazing layers, it shall be permitted to group combinations of shading systems and glazing layers. For purposes of determining U-factors, the shading system and glazing layers comprising each group leader shall be determined as follows:

A.
Shading systems within a group shall vary only by color of the shading systems. The shading system used in the group leader shall be permitted to be of any color.

B.
Glazing layers within a group, and the corresponding glazing layers used in the group leader, shall be determined in accordance with the center-of-glazing grouping rules of Section 4.2.4.1.

4.2.4.3 Spacer Grouping

For the purpose of determining U-factors, spacer groups shall consist only of variations in spacer assembly materials and shapes. After all spacer options have been identified within a product line, the frame and edge-of-glazing heat loss shall be simulated for each spacer option with the lowest center-of-glazing U-factor in the product line. These products shall be permitted to be grouped with each group represented by the spacer group leader, which shall be the option with the highest whole product heat loss. If this approach is used, the total fenestration product U-factor for the spacer group leader shall be used to represent the total fenestration product U-factors for all individual products within that group.

A.
For glazing matrix consisting of both double pane and triple pane glazing configurations, spacers can be grouped by simulating each spacer option in the appropriate glazing category (double pane or triple pane) with the lowest center-of-glazing U-Factor in the glazing category.  Spacer group leaders for double pane and triple pane configuration shall represent the double pane group and triple pane group respectively
.
4.2.4.4 Divider Grouping

A.
For the purpose of determining U-factors, divider groups shall consist only of variations in divider materials and shapes. After all divider options have been identified within a product line, the frame and edge-of-glazing heat loss shall be simulated for each grid option with the lowest center-of-glazing U-factor in the product line. These products shall be permitted to be grouped with each group represented by the divider group leader, which shall be the divider option with the highest whole product heat loss. If this approach is used, the total fenestration product U-factor for the divider group leader shall be used to represent the total fenestration product U-factors for all individual products within that divider group.
i. For glazing matrix consisting of both double pane and triple pane glazing configurations, dividers can be grouped by simulating each divider option in the appropriate glazing category (double pane or triple pane) with the lowest center-of-glazing U-factor in the glazing category. Divider group leaders for double pane and triple pane configuration shall represent the double pane group and triple pane group respectively
.
B.
Products with glazing dividers between layers of an IG unit shall be permitted to be assumed to have the same U-factors as identical products without such dividers, providing there is at least 3.00 mm (0.118 in.) air/gas space between the divider and both adjacent glazing surfaces.

4.2.4.5 Frame Grouping

For the purpose of determining U-factors, frame groups shall consist only of frame/sash base profile variations consistent with the definition of a product line. After all frame options have been identified within a product line, the frame and edge-of-glazing heat loss shall be simulated for each option with the lowest center-of-glazing U-factor in the product line. The frame group leader shall be identified as the set of frame options with the highest whole product heat loss. If this approach is used, the total fenestration product U-factor for the frame group leader shall be used to represent the total fenestration product U-factors for all individual products within that group.

The only allowable exceptions within a frame group are:

A.
Individual products with different sightlines, simulated as separate individual products in the product line.

4.2.5 General Simulation Rules

A.
If a nail flange is not removable, and is identified as such by the manufacturer, the product shall be simulated and tested with the nail flange covered with a nominal "1 by 4" fir trim. If a nail flange is removable, the product shall be simulated and tested without the nail flange.

B.
Products with integral appendages that extend beyond the rough opening and are not exposed after installation shall be permitted to be assumed to have the same U-factors as identical products without such appendages.

C.
Nominal glass thickness shall be permitted to be used for determining U-factor, provided the emissivity of the glass is taken from the approved NFRC Spectral data file and the air gap dimension is maintained at the dimensions specified by the manufacturer. The nominal glass thickness to be used shall be listed in ASTM C 1036-02 XE "ASTM C 1036-02" .  If the glass thickness does not fall within the nominal thickness ranges, the actual thickness shall be used
.
D.
An infill system with a “Center-of-Glazing Component Test” which utilizes an adaptor between the infill and frame that allows for direct replacement of the standard glazing, shall be considered an individual product in the same product line with the standard glazing, as long as all components, including the adaptor, are included in the simulation for the infill glazing system.

E.
Non-rectangular fenestration products shall be rated as rectangular fenestration products per the standard size in Table 4‑3. Develop a product line with the same frame cross sections as the non-rectangular fenestration product.

F.
IG units manufactured with breather or capillary tubes designed to remain closed after manufacturing shall be simulated as having the same gas content. IG units manufactured with breather tubes intended to be opened at some point after manufacturing shall be simulated as air-filled IG units.

i.
For the purpose of determining U-factors, only glazing tint and/or obscurity (including obscure glass, fritted glass or wired glass) shall be permitted to be assumed to have the same U-factor as the clear glass and does not need to be simulated separately unless this change is associated with a change in coating properties.

ii.
Products with removable or non-removable dividers or decorative tapes, that are applied to glazing to simulate the appearance of dividers applied to the room side and/or exterior side glazing surface, shall be permitted to be assumed to have the same U-factors as identical products without such divers.

4.2.6 General Testing Rules

The baseline product shall be the individual product selected for validation testing (see Section 4.1.1). The individual product selected as the baseline product shall have a simulated U-factor within 0.60 W/m2K (0.10 Btu/h·ft2·ºF) or twenty percent of the lowest simulated U-factor, whichever is greater. Size variations shall be limited to the representative size as defined in Section 4.6.1 for the product type. If more than one product type is being validated with a single test, then the baseline product shall be selected from the product lines in the validation test matrix.

4.2.7 General Rating Tules

Combination products shall not be rated in combination.

4.2.8 Additions to the Product Line

The product line validated simulation procedure (see Section 4.1.1) may be used to determine U-factors of additions to a validated product line if the simulated U-factor for the additional product(s) is either higher than the previously computed baseline product U-factor, or not more than 0.60 W/m2K (0.10 Btu/h·ft2·ºF) or twenty percent (whichever is greater) lower than a previous simulated baseline product U-factor.

If the simulated U-factor of the addition to the product line is outside these bounds, a new baseline product shall be established and validated by testing.

If a manufacturer introduces a new individual product into multiple product lines (see Section 4.2.6 for an example of glazing or spacer options) that has simulated U-factor more than 0.60 W/m2K (0.10 Btu/h·ft2·ºF) or twenty percent lower than the simulated baseline product U-factor, only one product line with a new individual product shall be tested. If the simulation of the new baseline product validates, then all other product lines using this option shall be validated and those new individual products shall be permitted to be simulated to obtain U-factors. 

5 Variations from the General Requirements

5.1 (previously approved)
5.2 Swinging Doors

5.2.1 Scope

This section presents additional details specific to side hinged exterior door system.

This section presents and references methods for determining specific side hinged exterior door system heat transfer properties or quantities used in the determination of these properties. At this time, the scope of these properties is limited to total door system U-Factor.

5.2.2 Variations from Standard Product Lines

A given series of entrance door systems defined by skin material, core material XE "core material"  and edge-of-door construction that differ only in:

A.
Size.

B.
Panel and cut out configurations.

C.
The replacement of core and/or panel area with glazing system.

D.
Center-of-lite characteristics and edge-of-lite characteristics, such as glazing types, gap widths, glazing lite areas, use of dividers XE "dividers" , use of spacers, glazing coatings, gas fills.

E.
Opening/non-opening configurations, e.g. X, O, XX, XO, OXXO etc.

F.
In-swing or out-swing XE "out-swing"  operation.

G.
Door slab changes where one component of the same physical shape with a thermal conductivity that does not differ by more than a factor of 10.

H.
Frame components, e.g. headers, jambs and threshold; and

I.
Variations in frame XE "frame"  and/or door interior/exterior finish, paint XE "paint" , varnish XE "varnish"  or stain XE "stain"  do not constitute different product lines provided that each of these variations does not change the surface emittance XE "surface emittance"  by more than 0.10.

5.2.3 Variations from Standard Individual Products

Products with multiple sill options, where the sill design changes to accommodate different installation requirements, made of the same materials type shall be different individual products XE "individual products"  within the same product line.

5.2.4 Variations from Standard Simulation and Test Conditions

This section presents rules that may be used to reduce the number of simulations of individual products XE "individual products"  necessary to represent a product line. These rules may be used either with the product line validated simulation procedure (see Section 4.1.1) or with the testing alternative (see Section 4.1.2
Each door of a double door XE "double door"  or swinging patio unit shall be rated as the single door of the same style or model. For opaque doors XE "opaque doors"  with flat, raised or embossed panels XE "panels" , a 6-panel layout XE "6-panel layout"  shall be representative of all panel doors XE "doors"  within a product line of the same panel thickness. For non-wood doors XE "non-wood doors"  only, this layout may also be considered representative of flush doors XE "flush doors" . See Figure 5‑3 for a typical 6-panel layout.

For representative production line specimens XE "representative production line specimens" , doors XE "doors" , sidelites XE "sidelites"  and transoms XE "transoms"  of the complete system (slab, frame XE "frame"  and sill) shall be within ± 25 mm (1 in.) of the appropriate model size XE "appropriate model size"  listed in Table 4‑3.

A manufacturer shall rate a door slab or slab sidelite using default frame XE "frame"  components. The default frame components for door slab or slab sidelite XE "slab sidelite"  testing shall be as follows XE "Default frame for door slab testing" : See Reference 2 XE "NFRC Simulation Manual:Reference 2"  for drawings.
A.
115 mm (4.56 in.) softwood single rabbetted frame XE "frame"  of 8 to 12 percent moisture content, with a specific gravity of 0.35 to 0.45, with a dual durometer plastic XE "plastic"  compression weatherstrip XE "weatherstrip"  and flexible sweep. The default door sill shall be a standard combination wood XE "wood" /aluminum XE "aluminum"  sill where the aluminum does not extend to the interior that performs as well or better than the default door sill illustrated in Figure 5‑8 and Figure 5‑9.

B.
Steel default frame XE "frame"  shall consist of a 145 mm (5.75 in.) - 16 Ga. pressed painted steel XE "steel"  frame with a minimum 120 mm (4.75 in.) throat depth, applied weather-strip and an aluminum XE "aluminum"  non-thermally broken sill with a sill wall thickness of 1.4 mm to 1.6 mm (0.055 in. to 0.065 in) and no substrate. Frame shall consist of a head jamb XE "head jamb" , hinge jamb XE "hinge jamb" , lock jamb, XE "lock jamb"  and necessary anchors and reinforcement for hinges XE "hinges"  and locks. See Figure 5‑5 and Figure 5‑6.
C.
Polypropylene door lite frame XE "frame"  (See Reference 2 for composite).

D.
Default caming profile (See Reference 2).

If a manufacturer wishes to simulate a door slab in both the wood XE "wood"  and steel XE "steel"  default frames (or proprietary wood and steel frames), the manufacturer may either simulate all individual products XE "individual products"  in the matrix or develop an add-on for the steel frame XE "frame" . To develop the steel frame add-on XE "steel frame add-on" , all the individual products in the matrix shall be simulated in the wood default frame. The best performing product in the wood frame shall then be simulated in the steel frame. The difference between these two U-Factors shall be the steel frame add-on. The U-Factor for the remaining products in the steel frame shall be the U-Factor for that product in the wood frame plus the steel frame add-on.

For composite doors XE "doors" , a manufacturer may also choose to simulate all glazing options in the default door lite frame XE "frame"  to represent all their door lite frames.

For sill options with a higher U-Factor than the default sill, an add-on for the sill may be determined by simulating the best performing system with both sills and using the difference as a sill add-on XE "sill add-on" .
For door and sidelite product lines which include glazed options, the baseline product shall included glazing
.
5.2.5 Calculation of Total Product Rating

Total Fenestration Product U-factors for Model Sizes shall be calculated in accordance with Section 4.5.1.

To reduce the number of individual products necessary to represent a product line, refer to the guidelines prescribed in Section 4.2.4 and Section 5.2.4.

Products of the same style or model number within the same product line that differ from one another in size only shall be assumed to have the same U-factor as the model size listed in Table 4‑3. Separate calculations or testing on these products shall not be required.

When simulating U-factors for continuous single pane decorative lites  (decorative lites includes glass and caming), the decorative lite glass shall be assumed to have the same properties as clear glass of the same glass thickness and each decorative lite caming pattern shall be considered to be a different individual product or the optional caming pattern as shown in the Table 5‑1 and Table 5‑2 may be used to represent all decorative lite caming patterns. The default caming profile may be used to represent any caming profile.

When simulating U-factors where a single pane decorative lite (continuous or non-continuous) is used as the middle layer of a triple glazed glass unit, the decorative lite glass shall be assumed to have the same properties as clear glass of the same glass thickness and each decorative lite caming pattern shall be considered to be a different individual option or the optional caming pattern as shown in the Table 5‑1 and Table 5‑2 may be used to represent all decorative lite caming patterns. The default caming profile may be used to represent any caming profile. 

5.2.5.1 Simplifications 

For U-factor simulation, if the minimum distances between the surrounding glass and the decorative lite, both glass and caming, are greater than 3 mm (0.118 in.):

A.
the caming pattern may be ignored and the option modeled as triple-glazed, or

B.
the decorative lite layer may be ignored and the option modeled as double-glazed 

For SHGC simulation, the double-glazed option shall be rated with the less than 25 mm (1 in.) divider option.  For reporting purposes, this option shall not be grouped with any other option.

Products may be grouped based on glazing size. These groups shall be unglazed, 1/4, 1/2, 3/4 and full lite. Unglazed slabs shall be solid doors, either flush or panel doors. The glazing designations shall be defined as indicated in Table 5-1 and Table 5-2.

Side-hinged exterior door sill systems that are non-metal or metal and meet the requirements of a thermally broken member may be given the same total product U-factor as the same door system option with the NFRC default sill.

Side-hinged exterior door sill systems that are metal and do not meet the requirement of a thermally broken member may be given total product U-factor 0.10 W/m2C (0.02 BTU/hr*ft2*F) higher than the same door system option with the NFRC default sill system.

The simulation report shall include a simulation for the exact option as tested
.
5.2.6 Figures

	Figure 5‑1
Exterior Steel Composite Door System Area Schematic - Vertical Elevation
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	Figure 5‑2(a)
Exterior Steel/Composite Door System-Vertical Elevation in Steel Frame
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	The projected door area is the rough opening area less installation clearances. Sidelite area schematic may be identical or similar without perimeter weatherstrip XE "weatherstrip"  and bottom sweep.


	Figure 5-2(b)
Exterior Steel/Composite Door System-Vertical Elevation in Wood Frame
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	The projected door area is the rough opening area less installation clearances. Sidelite area schematic may be identical or similar without perimeter weatherstrip XE "weatherstrip"  and bottom sweep.


	Figure 5‑3
Exterior Wood Door System -Vertical Elevation
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	The projected door area is the rough opening area less installation clearances. Sidelite area schematic may be identical or similar without perimeter weatherstrip XE "weatherstrip"  and bottom sweep.


	Figure 5‑4
Typical 6-panel layout
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	Figure 5‑5
Common Pressed-Steel Frame - Single Unit Type Pressed-Steel Frame
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	Figure 5‑6
Frame Cross Section
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Pressed Steel Frame Specification

Single-unit type pressed steel XE "steel"  frames shall consist of a head, a sill and two jamb pieces, hinge reinforcements, a strike plate reinforcement and base and wall anchors

The wall anchors provided shall be adjustable or fixed masonry anchors, bolts with explansion shells, channel clips, “Z” clips, wood XE "wood"  stud anchors or steel XE "steel"  anchors.

The head and jamb pieces shall be constructed, as shown in Figure 5‑5.

	Figure 5‑7
Wood Default
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	Figure 5‑8
Default Wood Door Head Jamb and Side Jamb
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	Figure 5‑9
Default Door Sill
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5.3 Skylights

5.3.1 Scope

This section presents additional details specific to skylights.

This section presents and references methods for determining specific skylight system heat transfer properties or quantities used in the determination of these properties. At this time, the scope of these properties is limited to total skylight XE "skylight"  system U-Factor. For additional simulation parameters see Reference 2 XE "NFRC Simulation Manual:Reference 2" .

5.3.2 Variations from Standard Product Lines

If a skylight can be installed using more than one of the installation methods listed below, the skylight product line shall include all the pertinent options as individual products XE "individual products" . The method in which skylights are mounted will affect the U-Factor of the skylight. Mounting variations include:

A.
Inset mount where the curb of the skylight extends into the rough opening in the roof; and

B.
Curb mount where the outside of the curb is equal to the rough opening in the roof; and
C.
Curb mount where the inside of the curb is equal to the rough opening in the roof.
Variations of each mounting type may occur.
A skylight with an interior diffuser is rated with the interior tube and/or diffuser removed from the assembly.  Any solar tracking devices or other auxiliary elements shall also be removed for rating purposes
.  
5.3.3 Variations from Standard Individual Products

None

5.3.4 Variations from Standard Simulation and Test Conditions

Skylight XE "Skylight" s and other sloped glazing XE "sloped glazing"  products shall be simulated and rated at a slope of 20º above the horizontal. For determining validation of the baseline product only, skylights and other sloped glazing products, shall be simulated and tested in a vertical position. Ratings for test only products shall be converted to the 20º slope from the vertical position by multiplying the tested value at vertical by 1.20.
5.3.4.1 Curb

Curb mounted skylight XE "Curb mounted skylight" s that do not have an attached integral curb when manufactured shall be simulated and tested installed on a nominal "2 by 4" wood XE "wood"  curb made from douglas fir, with no knots.

5.3.4.2 Size

The skylight sizes listed in Table 4‑3 are based on the center of rafter to center of rafter dimension. The 1200 mm by 1200 mm (47 in. by 47 in.) size is representative of an 1180 mm by 1180 mm (46.5 in. by 46.5 in.) rough opening.

5.3.4.3 Skylight area

The U-Factor for all skylights is based on the projected fenestration product area of the rough opening, which is 1180 mm by 1180 mm (46.5 in. by 46.5 in.).

5.3.5 Calculation of Total Product Rating

The total fenestration product U-Factor shall be calculated as outlined below:

A.
Determine all of the following, as applicable:

i.
Center‑of‑glazing U-Factor per the total product height procedure as defined in Reference 2 using an approved center‑of‑glazing XE "center-of-glazing"  simulation program, with input as needed from the approved glazing conductance test procedure given in Section 4.3.2.2.

ii.
Edge‑of‑glazing U-Factor using an approved 2‑D heat transfer simulation program; In the case that center-of-glass thermal performance is simulated, this center-of-glass configuration shall be inserted into the frame XE "frame"  and the spacer XE "spacer"  assembly shall be added. In the case that that glazing component test procedure XE "glazing component test procedure"  had to be utilized, the entire glazing system shall be represented as a homogeneous slab of material with conductivity equal to the average conductivity of the measured specimen. For mullions XE "mullions"  and meeting rails XE "rails" , two glazing systems shall be inserted on each end and the reported U-Factor shall be the average of the two edge-of-glass U-Factors.

iii.
Divider U-Factor using an approved 2‑D heat transfer simulation program. Divider shall be simulated with two glazing systems pointing in opposite directions, simulated in a vertical orientation.

iv.
Edge–of-divider U-Factor using an approved 2‑D heat transfer simulation program. Edge of divider U-Factor shall be the average of the two edge-of-glass section U-Factors.

v.
Frame U-Factor using an approved 2‑D heat transfer simulation program. Frame U-Factor is always calculated on the exposed indoor side of the frame XE "frame" , starting at the bottom of the frame and ending at the indoor sightline. For mullion and meeting rail cross-sections, frame surface is counted from one indoor sightline to another; and

vi.
The component areas of:

(a)
Center-of-glazing area XE "center-of-glazing area" .

(b)
Divider area XE "divider area" .

(c)
Edge-of-glazing area XE "edge-of-glazing area" .

(d)
Edge-of-divider area XE "edge-of-divider area" .

(e)
Frame area XE "frame area" .

(f)
Projected fenestration product area XE "projected fenestration product area" .

B.
Perform the following calculations as shown in Equation 5‑2:

i.
The U-Factor shall be reported to 0.05 W/m2K (0.01 Btu/h·ft2·ºF).

ii.
Multiply the center-of-glazing XE "center-of-glazing" , edge-of-glazing XE "edge-of-glazing" , divider XE "divider" , edge-of-divider XE "edge-of-divider"  and frame XE "frame"  U-Factors by their corresponding areas.

iii.
Total these five quantities.

iv.
Divide this total by the projected fenestration product area to produce simulated total fenestration product U-Factors for all the fenestration products in the matrix of required U-Factors (see Section 4.5.1).
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	Equation 5‑2


	Where
	
	

	Ut
	=
	total product U-Factor

	Apt
	=
	projected fenestration product area

	Uf
	=
	frame U-Factor

	Af
	=
	frame Area

	Ud
	=
	divider U-Factor

	Ad
	=
	divider area

	Ue
	=
	edge-of-glazing U-Factor

	Ae
	=
	edge-of-glazing area XE "edge-of-glazing area" 

	Ude
	=
	edge-of-divider XE "divider"  U-Factor

	Ade
	=
	edge-of-divider XE "divider"  area

	Uc
	=
	center-of-glazing U-Factor

	Ac
	=
	center-of-glazing area XE "center-of-glazing area" 


5.3.6 Figures

None.

APPENDIX A
(Non-mandatory Information)
A.1
Determination of Project Specific U-Factors

The system U-Factor ratings for project specific U-Factors shall be determined by an NFRC-accredited simulation laboratory XE "simulation laboratory" \b , using NFRC-approved software tools XE "NFRC-approved software tools" \b  which utilizes components of the NFRC-certified system, specifically with the frame XE "frame" , edge-of-glazing XE "edge-of-glazing"  and center-of-glazing XE "center-of-glazing"  U-Factors. Each component of the total system shall be assigned percentages of the total product and the total system U-Factor shall be calculated using the procedures outlined in Section 4.6.3.

[Note  AUTONUM : Reference the contents of Section 5.6 of this document.]

A.2
Determination of U-Factors at Non-Standard Sizes

A U-Factor-rating matrix that is size specific may be developed in accordance with NFRC 100 procedures and requirements. A matrix shall only be developed for those product lines and individual products XE "individual products"  of a product line, that have been submitted to an NFRC-licensed independent certification and inspection agency XE "inspection agency"  (IA XE "inspection agency:IA" ) for certification authorization purposes at the product size as defined in Table 4‑3. Products that have previously received certification authorization may also have a matrix developed. Each matrix shall be specific to an individual product within a product line.

The matrix shall include the standard rating size and sizes that are defined by the manufacturer. 

The fenestration thermal performance parameter ratings (i.e.: U-Factor,) shall be determined by an NFRC-accredited simulation laboratory XE "simulation laboratory" \b , using NFRC-approved software tools XE "NFRC-approved software tools" \b , which utilizes components of the NFRC-certified system, specifically with the frame XE "frame" , edge-of-glazing XE "edge-of-glazing"  and center-of-glazing XE "center-of-glazing"  thermal performance ratings, where applicable. Each component of the total system shall be assigned percentages of the total product and the total system thermal performance parameter shall be calculated using the procedures outlined in Section 4.6.3.

[Note  AUTONUM : Until such time that a certification change is made in the NFRC Product Certification Program XE "Product Certification Program" \b , the thermal performance parameters that are determined at sizes other than the product size in Table 4‑4 are for informational purposes only.]

Table 6‑1
Example U-Factor Size Matrix

Example Only - Widths, Heights and U-Factors

	
	
	Width

	
	
	36
	48
	60
	72
	80
	84
	96
	108
	120

	H
e
i
g
h
t
	36
	0.55
	0.52
	0.49
	0.48
	0.47
	0.47
	0.46
	0.45
	0.45

	
	48
	0.53
	0.49
	0.47
	0.46
	0.45
	0.44
	0.44
	0.43
	0.42

	
	60
	0.52
	0.48
	0.46
	0.44
	0.43
	0.43
	0.42
	0.41
	0.41

	
	72
	0.51
	0.47
	0.45
	0.43
	0.42
	0.42
	0.41
	0.40
	0.40

	
	80
	0.51
	0.47
	0.44
	0.43
	0.42
	0.41
	0.41
	0.40
	0.39

	
	84
	0.51
	0.47
	0.44
	0.42
	0.42
	0.41
	0.40
	0.40
	0.39

	
	96
	0.50
	0.46
	0.44
	0.42
	0.41
	0.41
	0.40
	0.39
	0.38

	
	108
	0.50
	0.46
	0.43
	0.42
	0.41
	0.40
	0.39
	0.39
	0.38

	
	120
	0.50
	0.46
	0.43
	0.41
	0.40
	0.40
	0.39
	0.38
	0.38


Shaded area indicates NFRC 100 Standard Size for Certification and Rating Purposes.

The values stated, other than the identified standard size, in the matrix above, are for informational purposes only and have not been authorize for certification. The standard size rating is also shown on the label certificate, to which this matrix is attached. For additional information, contact the IA XE "inspection agency:IA"  stated on the label certificate.

To submit your vote please use the NFRC Technical Committee Voting sheet


online at � HYPERLINK "http://nfrc.org/NFRCSummer2009BallotPage.aspx" �http://nfrc.org/NFRCSummer2009BallotPage.aspx�
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