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	NFRC Ballot Fall 2009

	Ballot:
	NFRC 100 - Garage Door and Rolling Door Provisions

	Committee:
	Technical

	Subcommittee:
	U-factor

	Due Date:
	November 2, 2009

	Ballot Description

	The ballot comprises editorial and typographical changes to Section 5.5, Garage (Vehicular Access) Doors, and Section 5.8, Rolling Doors.  The changes are based on recent DASMA research project use of the revised NFRC 100 provisions approved in November 2008 and published in August 2009. The changes were verified by Garage/Rolling Door Task Group members participating in the research.

Changes include revising Total Product Rating provisions in Sections 5.5.5 and 5.8.5, and replacing drawings in Figures 5-11, 5-12, 5-13, 5-16, 5-17 and 5-18.

The changes include the following:

Section 5.5:

· Defining component areas as top rail, bottom rail, end stile, meeting rail, door panel core, edge-of-glazing and center-of-glazing

· Noting that glazing frame is included in edge-of-glazing area

· Clarifying that edge widths are the greater of 63 mm (2.5 in.) or 25 mm (1 in.) into a homogeneous area of the door core, while referencing the specific location from which each edge width (top rail, bottom rail, end stile, meeting rail) should be measured

· Showing connection of garage door assembly to the wood framing and not to the surround panel


Section 5.8:

	· Defining component areas as top rail, bottom rail, end stile and door core

· Clarifying that edge widths are the greater of 63 mm (2.5 in.) or 25 mm (1 in.) into a homogeneous area of the door core, while referencing the specific location from which each edge width (top rail, bottom rail, end stile) should be measured

· Showing connection of rolling door assembly to the wood framing and not to the surround panel




	


5.5 Garage (Vehicular Access) Doors


5.5.1 Scope

This section presents and references methods for determining specific garage door XE "garage 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 garage door system U-Factor. For additional simulation parameters, see Reference 2.
5.5.2 Variations from Standard Product Lines

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

A.
Size.

B.
Solid panel and panel cut-out configurations.

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

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

E.
Panel changes where one component of the same physical shape has a thermal conductivity that differs by more than a factor of 10.

F.
Jamb track and / or hardware XE "hardware"  components.

G.
Variations in panel interior/exterior finish, paint XE "paint" , varnish XE "varnish"  or stain XE "stain" .

H.
Variations in end stile design, intermediate stile design and door bottom edge design.

5.5.3 Variations from Standard Individual Products

An individual product, in a product line, shall be those products that comply with the requirements per Section 5.5.2.

5.5.4 Variations from Standard Simulation and Test Conditions

A.
In accordance with validation testing for simulated garage door products, sectional garage doors XE "doors"   XE "panels" shall have the U-Factor determined using a specimen to fill a 2.13 m (7 feet) wide by 2.13 m (7 feet) tall opening (the aperture is smaller than the test specimen). The specimen shall consist of four (4) panels, each being 525 mm (21 in.) in height, with the following designation: Panel # 1 shall be the bottom most panel and panel #4 shall be the uppermost panel. The bottom panel, top panel and one intermediate panel shall be modeled. If any of the panels are both glazed and non-glazed (e.g., top, intermediate and bottom), both glazed and non-glazed panel configurations shall be modeled.

B.
For doors XE "doors"  with glazing options, the glazing shall be per the manufacturer’s design. If grids or dividers are normally used in garage door glazing, those grids and dividers XE "dividers"  shall be included for modeling purposes when glazing is included.


C.        Door opening framing and sill shall be included in simulation calculations.  The framing (nominal 2 x 4) and the sill (nominal 2 x 6) shall consist of 38 mm (1 ½ inch) wood surrounding the perimeter of the door (See Figs. 5-11 through 5-13).

5.5.5 Total Product Rating

The total garage door XE "garage door"  system U-Factor shall be calculated as outlined below:

A.
Determine all of the following, as applicable:

i.






i.
Top rail (i.e., top edge of door) U-factor using the approved 2-D computational program, including the wood framing in the surround panel.

ii.
Bottom rail (i.e., bottom edge of door) U-factor using the approved 2-D computational program, including the wood sill in the surround panel.

iii.
End stile (i.e., side edge of door) U-factor using the approved 2-D computational program, including the wood framing in the surround panel.

iv.
Meeting rail (i.e. section interface between door panels) U-factor using the approved 2-D computational program.

v.
Door panel core U-Factor using the approved 2-D computational program.  This will only include portions of those top, intermediate, and bottom panels that are not glazed.

vi.
Edge-of-glazing U-Factor, including the glazing frame, using the approved 2-D computational program.

vii.
Center-of-glazing U-Factor per the total product height procedure as defined in Reference 2 using the approved center-of-glazing computational program, with input as needed from the approved center-of-glazing conductance test procedure given in Section 4.5.3, and

viii.
The component areas in square feet, to the nearest 0.001 m2 (0.010 ft2) of:








(a)
Top rail area, which includes the greater of 63 mm (2.5 in.) or 25 mm (1 inch) into a homogeneous area of the door core, measured from the top edge of the wood opening framing

(b)
Bottom rail area, which includes the greater of 63 mm (2.5 in.) or 25 mm (1 inch) into a homogeneous area of the door core, measured from the bottom edge of the wood opening sill XE "edge-of-glazing area" 
(c)
End stile area, which includes the greater of 63 mm (2.5 in.) or 25 mm (1 inch) into a homogeneous area of the door core, measured from the outside edge of the wood opening framing XE "center-of-glazing area" 
(d)
Meeting rail area, which for each door panel includes the greater of 63 mm (2.5 in.) or 25 mm (1 inch) into a homogeneous area of the door core, measured from the interface of the door panels XE "door core area" 
(e)
Door panel core area  XE "edge-of-panel area" 
(f)
Edge-of-glazing area   XE "stile area" 
(g)
Center-of-glazing area, and 

 (h)
Projected total exterior door system area (including framing and sill areas)

B.
Perform the following calculations as shown in Equation 5-1:


i.
Multiply the top rail, bottom rail, end stile, meeting rail, door panel core, edge-of-glazing, and center-of-glazing area U-Factors by their corresponding areas.

ii.
Total these seven quantities; and

iii.
Divide this total by the projected total exterior garage door XE "garage door"  system area to produce computed total garage door system product U-Factors for all the door systems in the matrix of required U-Factors.

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Ut = [(UtrAtr)+(UbrAbr)+(UesAes)+(UmrAmr)+(UdpcAdpc)+(UegAeg)+(UcgAcg)]/Apt


	Equation 5‑3

	Where
	
	

	Ut
	=
	Total door system U-Factor XE "total door system U-Factor" 

	Utr
	=
	Top rail U-Factor XE " lite frame U-Factor " 

	Atr
	=
	Top rail area XE " lite frame area " 

	Ubr
	=
	Bottom rail U-Factor XE "edge-of-glazing U-Factor" 

	Abr
	=
	Bottom rail area XE "edge-of-glazing area" 

	Ues
	=
	End stile U-Factor XE "center-of-glazing U-Factor" 

	Aes
	=
	End stile area XE "center-of-glazing area" 

	Umr
	=
	Meeting rail U-Factor XE " door core U-Factor " 

	Amr
	=
	Meeting rail area XE "door core area" 

	Udpc
	=
	Door panel core U-Factor XE "edge-of-panel U-Factor" 

	Adpc
	=
	Door panel core area XE "edge-of-panel area" 

	Ueg
	=
	Edge-of glazing U-Factor XE "end stile U-Factor" 

	Aeg
	=
	Edge-of-glazing area XE "end stile area" 

	Ucg
	=
	Center-of-glazing U-factor

	Acg
	=
	Center-of-glazing area

	Apt
	=


	Projected total door system area


5.5.6 Figures

Figure ‑5-11
Garage Door U-factor Area Weighting, Sectional
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1  Top Rail*


2  Bottom Rail*


3  Meeting Rail*


4  Door Panel Core


5  Edge-of-Glazing; 63 mm (2.5 in.)


    around perimeter, including glazing


    framing


6  Center-of-Glazing


*greater of 63 mm (2.5 in.) or 25 mm (1 in.) into a 


homogeneous area


Notes


1. Glazing is optional.


2. Number of glazing lites may 


vary.


3. Glazing locations may vary.
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	Figure 5-12
Garage Door  U-factor Area Weighting, Front Elevation View
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Figure 5-13
Garage Door Front Elevation View and Perimeter Details
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5.8 Rolling Doors

5.8.1
Scope

This section presents and references methods for determining specific rolling door XE "garage 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 rolling door system U-Factor. For additional simulation parameters, see Reference 2.
5.8.2
Variations from Standard Product Lines

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

A.
Size.

B.
Slat changes where one component of the same physical shape has a thermal conductivity that differs by more than a factor of 10.

C.
Jamb guide components

D.        Variations in slat ends and guide configurations,

E.
Variations in slat interior/exterior finish that changes the surface emittance XE "surface emittance"  by more than 0.10, and

F.
Variations in top slat and bottom slat/bottom bar designs.

5.8.3
Variations from Standard Individual Products

An individual product, in a product line, shall be those products that comply with the requirements per Section 5.8.2.

5.8.4
Variations from Standard Simulation and Test Conditions

A.
In accordance with validation testing for simulated rolling door products, rolling doors XE "doors"  shall have the U-Factor determined using a specimen to fill a 2.13 m (7 feet) wide by 2.13 m (7 feet) tall opening (the aperture is smaller than the test specimen).  

B.
Slat height shall be per the manufacturer’s drawing.  The bottom slat, the top slat and the intermediate slats XE "panels"  shall be modeled per manufacturer drawings.

C.        Slat ends and guide configurations shall be per the manufacturer’s drawing.


D.        Rolling door simulations shall not include components and hardware above the top of the opening, e.g. hood, barrel, operator etc.       


E.         Door opening framing and sill shall be included in simulation calculations.  The framing (nominal 2 x 4) and the sill (nominal 2 x 6) shall consist of 38 mm (1 ½ inch) thick wood surrounding the perimeter of the door (See Figs. 5-14 through 5-16).

5.8.5
Total Product Rating

The total rolling door XE "garage door"  system U-Factor shall be calculated as outlined below:

A.
Determine all of the following, as applicable:

i.





i. Top rail (i.e., top edge of door) U-factor using the approved 2-D computational program, including the wood framing in the surround panel.

ii          Bottom rail (i.e., bottom edge of door) U-Factor using the approved 2-D computational program, including the wood sill in the surround panel. 

iii. End stile (i.e., side edge of door) U-Factor using the approved 2-D computational program, including the wood framing in the surround panel.

iv. Door core U-Factor using the approved 2-D computational program; and

v.
The component areas in square feet, to the nearest 0.001 m2 (0.010 ft2) of:







(a)
Top rail area, which includes the greater of 63 mm (2.5 in.) or 25 mm (1 inch) into a homogeneous area of the door core, measured from the top edge of the wood opening framing XE "door core area" 
(b)
Bottom rail area, which includes the greater of 63 mm (2.5 in.) or 25 mm (1 inch) into a homogeneous area of the door core, measured from the bottom edge of the wood opening sill
(c)        End stile area, which includes the greater of 63 mm (2.5 in.) or 25 mm (1 inch) into a homogeneous area of the door core, measured from the outside edge of the wood opening framing XE "panel area" 
(d)
Door core area, using 3 slats as the basis for computation; and XE "edge-of-panel area" 
(e)
Projected total exterior door system area (including framing and sill)

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

i.
Multiply the top rail, bottom rail, end stile and door core XE "edge-of-panel"  U-Factors by their corresponding areas.

ii.
Total these four quantities; and

iii.
Divide this total by the projected total exterior rolling door XE "garage door"  system area to produce computed total rolling door system product U-Factors for all the door systems in the matrix of required U-Factors.
	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	


	Ut=[(UtrAtr)+(UbrAbr)+(UesAes)+(UdcAdc)]/Apt
	Equation 5‑5

	Where
	
	

	Ut
	=
	Total door system U-Factor XE "total door system U-Factor" 

	Utr
	=
	Top rail U-Factor XE " door core U-Factor " 

	Atr
	=
	Top rail area XE "door core area" 

	Ubr
	=
	Bottom rail U-Factor XE "panel U-Factor" 

	Abr
	=
	Bottom rail area XE " panel area " 

	Ues
	=
	End stile U-Factor XE "edge-of-panel U-Factor" 

	Aes
	=
	End stile area XE "edge-of-panel area" 

	Udc
	=
	Door core U-Factor XE "end stile U-Factor" 

	Adc
	=
	Door core area XE "end stile area" 

	Apt
	=
	Projected total door system area


5.8.6
Figures

Figure 5-16  Rolling Door U-factor Area Weighting, Sectional View
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Figure 5-17  Rolling Door U-factor Area Weighting, Front Elevation View
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Figure 5-18  Rolling Door Front Elevation View and Perimeter Details
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To submit your vote please use the NFRC Technical Committee Voting sheet


online at � HYPERLINK "http://nfrc.org/NFRC_Fall2009_BallotPage.aspx" �http://nfrc.org/NFRC_Fall2009_BallotPage.aspx�
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