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	Ballot Description


To:
NFRC Membership

From:
Fenestration Attachments

Date:
TBD

Re:
Proposed revisions to NFRC 100 to add U factor ratings to films

The attached ballot represents revisions to NFRC 100 being proposed by the Attachment SC as part of its effort to obtain approval for adding U factor to the Film Attachment Label.  

The ballot list the new proposed language for adding U-factor to applied film attachments rating The proposed revisions are intended to:

· Allow U-factors to be simulated for Applied Films.

· Clarify that Fenestration Attachments other than Applied Films and Dynamic Attachments for Swinging Doors are presently beyond the scope of NFRC 100.

Please feel free to contact Darrell Smith with any questions.


6. Fenestration Attachment Products

[Note #.: Films factory-applied to glazing prior to fenestration product fabrication and installation are already covered as glazing options by NFRC 100 and shall not be rated according to the procedure of Section 6.1]

6.1 Scope

This section presents additional details specific to combination fenestration attachment products. This section presents and references methods for determining specific combination fenestration attachment products U-factor rating.  

6.1.2 
Variations from Standard Product Lines
6.1.3
Variations from Standard Individual Products
6.1.4
Variations from Standard Simulation and Test Conditions

6.1.4.1
 Approved Center-of-Glazing Computational Program

Approved center-of-glazing software shall be used to determine

U-factor. Applied films shall be from the approved NFRC spectral data files with the International Glazing Database (IGDB). 
The following reference glazing systems shall be simulated with and without the film installed:

A. Single 3 mm (1/8 in.) Clear.

B. Single 6 mm (1/4 in.) Clear.

C. Single 6 mm (1/4 in.) Grey.

D. Double 3 mm (1/8 in.) Clear/3 mm (1/8 in.) Clear: 13 mm

(0.5 in.) air gap.

E. Double 6mm (1/4 in.) Clear/ 6 mm (1/4 in.) Clear: 13 mm

(0.5 in.) air gap.

F. Double 6 mm (1/4 in.) Grey/ 6mm (1/4 in.) Clear: 13 mm

(0.5 in.) air gap.

The position (surface number) of the film when installed on the glazing system shall be documented (i.e., #1 to #4).

This will yield the following matrix:

Table 6‑1
Center-of-Glazing Values Uc
	Reference Glazing System
	Without Film XE "Film" 
	With Film

	
	Uc
	Film Posn.
	Uc

	3 mm (1/8 in.) clear  
	1.042
	
	

	6 mm (1/4 in.) clear  
	1.023
	
	

	6 mm (1/4 in.) grey
	1.023
	
	

	3 mm (1/8 in.) clear 
3 mm (1/8 in.) clear
	0.481
	
	

	6 mm (1/4 in.) clear
6 mm (1/4 in.) clear
	0.473
	
	

	6mm (1/4 in.) grey 
6 mm (1/4 in.) clear
	0.473
	
	


6.1.5  Calculation of Total Product Rating

The reference fenestration product and combination fenestration attachment product U-factor shall be calculated as outlined below:

Table 6‑2
Values of U-factor for Reference Products

	Reference Product
	U-factor

	Operator Type
	Reference Frame XE "Reference Frame" 
	Reference Glazing
	no film

	Residential Fixed
	Aluminum
	3 mm (1/8 in.) clear
	 1.107

	
	Wood

Vinyl
	3 mm (1/8 in.) clear
	 0.895

	Non-Residential Window-wall
	Aluminum
	6 mm (1/4 in.) clear
	1.052

	
	
	6 mm (1/4 in.) grey
	1.052

	Residential Fixed
	Aluminum
	3 mm (1/8 in.) clear

3 mm (1/8 in.) clear
	0.654

	
	Wood

Vinyl
	3 mm (1/8 in.) clear 3 mm (1/8 in.) clear
	0.457

	Non-Residential Window-wall
	Aluminum
	6 mm (1/4 in.) clear 6  mm (1/4 in.) clear
	0.588

	
	
	6 mm (1/4 in.) grey 6 mm (1/4 in.) clear
	0.588


6.1.5.1 Reference Fenestration Products

Calculate the total fenestration product U-factor for each reference fenestration product and the corresponding combination fenestration attachment product according to Section 6.7.5.2 and Section 6.7.5.3 below. This will result in the following matrix for each film product, where U-factor values for ‘no film’ refer to the reference fenestration product and values ‘with film’ refer to the combination fenestration attachment product:
Table 6‑3
Values of U-factor for Reference and Combination Fenestration Attachment XE "Fenestration Attachment"  Products

	Reference Product
	U-factor

	Operator Type
	Reference Frame XE "Reference Frame" 
	Reference Glazing
	no film
	with film

	Residential Fixed
	Aluminum
	3 mm (1/8 in.) clear
	1.107
	

	
	Wood

Vinyl
	3 mm (1/8 in.) clear
	0.895
	

	Non-Residential Window-wall
	Aluminum
	6 mm (1/4 in.) clear
	1.052
	

	
	
	6 mm (1/4 in.) grey
	1.052
	

	Residential Fixed
	Aluminum
	3 mm (1/8 in.) clear

3 mm (1/8 in.) clear
	0.654
	

	
	Wood

Vinyl
	3 mm (1/8 in.) clear 3 mm (1/8 in.) clear
	0.457
	

	Non-Residential Window-wall
	Aluminum
	6 mm (1/4 in.) clear 6  mm (1/4 in.) clear
	0.588
	

	
	
	6 mm (1/4 in.) grey 6 mm (1/4 in.) clear
	0.588
	


6.1.5.2 Total Fenestration Product U-factor
Calculate the total fenestration product U-factor for each reference fenestration product and the corresponding combination fenestration attachment product using the following equation:

Ut = [Σ(Uf * Af ) +Σ(Ud * Ad ) +Σ(Ue * Ae ) +Σ(Ude * Ade )+ Σ (Uc * Ac )] / Apf
Where:

Ut = Total product U-factor, W/m2-oK , (Btu/hr-ft2-oF).

Apf = Projected fenestration product area, m2 (ft2).

Uf = Frame U-factor, W/m2-oK , (Btu/hr-ft2-oF).

Af = Frame area, m2 (ft2).

Ud = Divider U-factor, W/m2-oK , (Btu/hr-ft2-oF).

Ad = Divider area, m2 (ft2).

Ue = Edge-of-glazing U-factor, W/m2-oK , (Btu/hr-ft2-oF).

Ae = Edge-of-glazing area, m2 (ft2).

Ude = Edge-of-divider U-factor, W/m2-oK , (Btu/hr-ft2-oF).

Ade = Edge-of-divider Area, m2 (ft2).

Uc = Center-of-glazing U-factor, W/m2-oK , (Btu/hr-ft2-oF).

Ac = Center-of-glazing area in ft2 (m2).

To three significant digits
6.1.6 Testing

If a combination fenestration attachment product cannot be simulated in accordance with Section 6.1.6.1, the center-of-glazing test procedure in Section 6.1.6.2. shall be used to determine the U-factor of the combination fenestration attachment product glazing system.

6.1.6.1 Center-of-Glazing Component Test Procedure

The center-of-glazing component U-factor (Uc) shall be tested in accordance with Section 4.6.2.1.

6.1.6.2 Total Fenestration Product Test Procedure

Not applicable – all reference fenestration products and combination fenestration attachment products are to be simulated at model sizes.
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