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	NFRC Ballot Summer 2009

	Ballot:
	NFRC 100-2004

	Committee:
	Technical Committee

	Subcommittee:
	U-Factor Subcommittee

	Due Date:
	July 6, 2009

	Ballot Description


Greetings NFRC members:

Here is the NFRC 100 Attachments Ballot for determining U-Factor for attachment products.

Please note this current ballot reflects the direction provided by the NFRC Board of Directors per the Six Guidelines shared at the NFRC 2009 Spring membership meeting.  It also reflects changes based on ballot comments received during the previous ballot process.

Also, note that definitions of attachment terminology have been removed from this document and will be balloted as part of the NFRC 600 glossary work.

Finally, please note that there will not be an Attachments version of NFRC-200 SHGC in the current ballot process.

Respectfully submitted,

Michael A. Cienian

Attachments Subcommittee Chair

[image: image1.jpg]National Fenestration
Rating Council®



[image: image22.jpg]



	[image: image2.jpg]NFRC

National Fenestration
Rating Council®





	National
Fenestration
Rating Council
Incorporated

	NFRC Attachments 100-2009

	Procedure for
Determining Fenestration Attachment Product U-Factors

	

	© 2009 National Fenestration Rating Council, Inc.

	

	Prepared by:

	National Fenestration Rating Council
6305 Ivy Lane, Suite 140
Greenbelt, MD 207700
Voice: (301) 589-1776
Fax: (301) 589-3884
Email: info@nfrc.org
Website: www.nfrc.org


	
	[image: image3.jpg]NFRC

National Fenestration
Rating Council®




	

	
	
	

	Foreword

	Consumers today have many energy saving fenestration attachment product options to choose from. Advances in fenestration attachment product technologies include the use of highly reflective materials, highly insulating designs and unique light control options to name a few. While the use of one or more of these components will improve fenestration product thermal performance, it will also increase the complexity of the selection process.

This procedure has been developed by the National Fenestration Rating Council (NFRC) to meet the need for a uniform and accurate means for evaluating the 
U-Factors of fenestration attachment systems. This procedure uses state-of-the-art computer simulation software tools, with periodically updated optical properties and physical hot-box testing. The U-Factors established by this procedure are determined at a fixed set of environmental conditions. Consequently, the U-Factors determined using this procedure may not be appropriate for directly determining seasonal energy performance.

The companion procedure to evaluate total product solar heat gain coefficient and visible transmittance is NFRC Attachments 200 XE "NFRC 200" .

Ratings per this procedure are based on computer simulations. A physical test on a representative specimen is used to validate product conformance and the computer simulations. Products that cannot be simulated use ratings based on physical testing. 

This document is in SI units followed by IP units in parentheses. SI units are primary. IP units are conversions for reference only.

	Questions on the use of this procedure should be addressed to:

	
	National Fenestration Rating Council
6305 Ivy Lane, Suite 140
Greenbelt, MD 20770
Voice: (301) 589-1776
Fax: (301) 589-3884
Email: info@nfrc.org
Website: www.nfrc.org
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1. Purpose 

This section covers the determination of U-factor for all fenestration attachment products that are coplanar to the Fenestration Product, excluding products covered in NFRC 100 Section 5.7 and Applied Films.

2. SCOPE

2.1 Fenestration Attachment Product Lines

A fenestration attachment product line is a series of products of the same type as listed in Table 5.1. The following changes are the only allowable changes within a product line:

A. 
Orientation of slats, pleats, shutters, louvers, operating hardware and mounting hardware such as vertical or horizontal.

B. 
Width or thickness of slats, pleats, louvers and shutters.

C. 
Location of installation such as interior or exterior.


D. 
Operating hardware, hardware enclosures and mounting hardware and enclosures.

E. 
Material composition such as wood, polymer, fabric or metal.

F.  
Opacity and openness of material such as opaque to translucent or perforated.

G. 
The number of cells or compartments to trap air.
2.2 Fenestration Attachment Individual Products

An individual Fenestration Attachment product is a variation of a specific product type as defined in Table 5.1. Each variation shall be simulated in accordance with Section 4.1.

The following variations shall be simulated as individual products except where allowed by Section 2.1.  For all the following attachments, Interior and Exterior installations are considered to be separate individual products.  Thermal conductivities criteria are based on based on the component materials excluding the hardware:

2.2.1. Cellular Type Attachment

2.2.1.1. Cell dimensions are based on ¼ inch intervals +- 1/8 inch

2.2.1.2. Material air permeability (ASTM D737)

2.2.1.2.1. Permeable – Ranges TBD

2.2.1.2.2. Impermeable – 0.00 cubic feet/minute air transference

2.2.1.3. Cell structure – differentiated by cell count through the depth i.e.

2.2.1.3.1. Single Cell

2.2.1.3.2. Cell within a cell

2.2.1.3.3. Stacked Cells

2.2.1.3.4. Two cells through depth

2.2.1.3.5. Three cells through depth

2.2.1.4. Edge Seals – 

2.2.1.4.1. Track type seal

2.2.1.4.2. Tight fit

2.2.1.4.3. No seal

2.2.1.5. Insulating

2.2.1.5.1. Material thermal conductivity cannot vary by more than 5 times (see NFRC 100)

2.2.2. Slat or Louver Type Attachment

2.2.2.1. Slat/Louver dimensions are based on 1/2 inch intervals +- 1/4 inch

2.2.2.2. Edge Seals

2.2.2.2.1. Track type seal

2.2.2.2.2. Tight fit

2.2.2.2.3. No seal

2.2.2.3. Insulating

2.2.2.3.1. Material thermal conductivity cannot vary by more than 2 times (see NFRC 100)

2.2.3. Sheer Type Attachment

2.2.3.1. Integrated Slat/Louver dimensions are based on 1/2 inch intervals +- 1/4 inch

2.2.3.2. Material air permeability (ASTM D737)

2.2.3.2.1. Permeable – Ranges TBD

2.2.3.2.2. Impermeable – 0.00 cubic feet/minute air transference

2.2.3.3. Edge Seals

2.2.3.3.1. Track type seal

2.2.3.3.2. Tight fit

2.2.3.3.3. No seal

2.2.3.4. Insulating

2.2.3.4.1. Material thermal conductivity cannot vary by more than 2 times (see NFRC 100)

2.2.4. Shutter Type Attachment

2.2.4.1. Slat/Louver dimensions are based on 1/2 inch intervals +- 1/4 inch

2.2.4.2. Insulating

2.2.4.2.1. Frame dimensions – ranges TBD

2.2.4.2.2. Material thermal conductivity cannot vary by more than 2 times (see NFRC 100)

2.2.5. Pleated Type Attachment

2.2.5.1. Pleat dimensions are based on ¼ inch intervals +- 1/8 inch

2.2.5.2. Material air permeability (ASTM D737)

2.2.5.2.1. Permeable – Ranges TBD

2.2.5.2.2. Impermeable – 0.00 cubic feet/minute air transference

2.2.5.3. Edge Seals – 

2.2.5.3.1. Track type seal

2.2.5.3.2. Tight fit

2.2.5.3.3. No seal

2.2.5.4. Insulating

2.2.5.4.1. Material thermal conductivity cannot vary by more than 5 times (see NFRC 100)

2.2.6. Roller type attachment

2.2.6.1. Material air permeability (ASTM D737)

2.2.6.1.1. Permeable – Ranges TBD

2.2.6.1.2. Impermeable – 0.00 cubic feet/minute air transference

2.2.6.2. Edge Seals

2.2.6.2.1. Track type seal

2.2.6.2.2. Tight fit

2.2.6.2.3. No seal

2.2.6.3. Insulating

2.2.6.3.1. Material thermal conductivity cannot vary by more than 2 times (see NFRC 100)

2.2.7. Roman shade Type Attachment

2.2.7.1. Segment width dimensions are based on 1/2 inch intervals +- 1/4 inch


2.2.7.2. Material air permeability (ASTM D737)

2.2.7.2.1. Permeable – Ranges TBD

2.2.7.2.2. Impermeable – 0.00 cubic feet/minute air transference

2.2.7.3. Edge Seals

2.2.7.3.1. Track type seal

2.2.7.3.2. Tight fit

2.2.7.3.3. No seal

2.2.7.4. Insulating

2.2.7.4.1. Material thermal conductivity cannot vary by more than 2 times (see NFRC 100)

2.2.8. Drape Type Attachment

2.2.8.1. Number of material layers

2.2.8.2. Material air permeability (ASTM D737)

2.2.8.2.1. Permeable – Ranges TBD

2.2.8.2.2. Impermeable – 0.00 cubic feet/minute air transference

2.2.8.3. Insulating

2.2.8.3.1. Material thermal conductivity cannot vary by more than 5 times (see NFRC 100)

2.2.9. Flat Panel Attachment


2.2.9.1. Number of material layers

2.2.9.2. Material air permeability (ASTM D737)

2.2.9.2.1. Permeable – Ranges TBD

2.2.9.2.2. Impermeable – 0.00 cubic feet/minute air transference

2.2.9.3. Edge Seals

2.2.9.3.1. Track type seal

2.2.9.3.2. Tight fit

2.2.9.3.3. No seal

2.2.9.4. Insulating

2.2.9.4.1. Material thermal conductivity cannot vary by more than 5 times (see NFRC 100)

3. Definitions

Reference NFRC 600 for complete definitions
· Cellular blinds 

· Venetian blind, Mini blind, Wood blind, Faux wood blind, Aluminum blind, Vertical blind 

· Sheer blind - 

· Shutter - 

· Single layer pleated blind 

· Roller blinds, Solar shades, Roller Shutters  
· Roman shade  
· Traditional drapes - 

· Insulative flat Panels –

· Fenestration Attachment Interior

· Fenestration Attachment Exterior

·  Fenestration Attachment Fully Open

· Fenestration Attachment Fully Closed

· Fenestration Attachment Operable

· Fenestration Attachment Inoperable

· Fenestration Attachment Testing Default Condition
· Fenestration Attachment Testing Fully Deployed and Fully Opened
· Fenestration Attachment Testing Fully Deployed and Fully Closed-
· Permeable

·  Impermeable

· Edge Seal

· Opaque

· Semi Opaque

4. GENERAL

4.1 Fenestration Attachments Standard Simulation and Test Conditions

4.1.1 Interior Attachment Guidelines for Testing and Simulation

· Assume base case window established (assume single surface, no offset as in double hung type windows)

· Based on NFRC 100 Table 4-3 in NFRC 100 Model size is 1200mm x 1500mm Skylight size: 1200mm x 1200mm, etc. 

· Mounted “inside” the window recess (daylighting region) which will be based on the base product sizes (TBD)
· Shade material should be 1” from glazing (open state) unless product size determines the distance.
· Mounted “outside” the reveal which is based on the Table 4-3 sizes. Edge of shade material can overhang frame by 2” to 4 “.
· Maximum product to edge of frame allowance is 1/8" for head and bottom rail and ½” for edge of frame to fabric or shade body and is assumed to be a result of manufacturer’s standard deductions. (Focus on U-Factor?)

· Product is simulated as free hanging (not fixed at lower window frame) unless manufacturer’s installation requirements state otherwise. Note- the product will need to be fixed to prevent it from falling into the test structure. 

· Product can be evaluated in either test condition: 

· Fully Deployed and Fully Opened 

· Fully Deployed and Fully Closed 

4.1.2 Exterior Attachments Guidelines for Testing and Simulation

· Assume base case window established (assume single surface, no offset as in double hung type windows)

· Based on Table 4-3 in NFRC 100 Model size is 1200mm x 1500mm Skylight size: 1200mm x 1200mm, etc. 

· Exterior products can be mounted “inside” the window recesses or “outside” the window frame

· For products mounted “inside”: The maximum product to edge of frame allowance is 1/8" for head and bottom rail and ½” for edge of frame to fabric or shade body and is assumed to be a result of manufacturer’s standard deductions.

· For products mounted “outside”: The minimum product overlap beyond the edge of frame is 1 1/2” +1/4”.

· Surface of shade material may be located from 1” to 4” from glazing surface. 

· Shade can be evaluated as free hanging, fixed at bottom, or as stated by manufacturer’s installation instructions.  

· Product is evaluated in its Fully Deployed and Fully Closed position.
· The open space between shade and window frame can be between 0 inches (no air space) and 2 inches to allow air to circulate between the shade material and the window. 

4.2 Calculation of Total Fenestration Attachments Product Rating

4.2.1 Reference Fenestration Products

All ratings will be derived utilizing the applicable Base Reference windows listed in Table 5.2 Fenestration Attachment Products Base Reference Windows.   The Base windows will be constructed as indicated in section 6

4.2.2 Total Fenestration Attachments Product U factor

Table 5.2 list applicable U-factors for reference windows and Fenestration Attachment Products

4.3 Testing

If the fenestration attachment cannot be simulated then testing is conducted as detailed in NFRC 102 and the following sections

4.3.1 Reference Window Test Procedure

Testing is conducted as detailed in NFRC 102 to determine the Base Window U-factors.

4.3.2 Total Fenestration Product Test Procedure

Testing is conducted as detailed in NFRC 102 with the following additional items added:

Attachments will be mounted as indicated in section 4.3.3.  The system shall be tested with the attachment in the full closed position.

4.3.3 Fenestration Attachments Installation Procedure

4.3.3.1 References

· NFRC 600-2007: Glossary and Terminology

· EN12216- Shutters, external blinds, internal blinds — Terminology, glossary and definitions
· ANSI WCMA A100.1-2007 American National Standard for Safety of Corded Window Covering Products
4.3.3.2 Utilizing a Base Window from Table 5.2 and the mounting parameters given in 4.1

4.3.3.3 There are three conditions that are defined for testing 

4.3.3.3.1 Fully Deployed and Fully Opened 

4.3.3.3.2 Fully Deployed and Fully Closed- 
4.3.3.4 Ratings are taken in the Fully Deployed and Fully Closed position utilizing the double glazed wood window frame for residential, the double glazed aluminum frame for commercial or the double glazed wood window frame for skylights as described in Table 5.2 and section 6.
5. Tables

	5.1 Table 5.1 Fenestration Attachments Product Lines

	Interior and Exterior Attachments Generic Product Groups

	Product Line
	Individual Product
	Picture / Sketch
	
Slat or Louver Adjustment 
(Tilt to Open & Close)
Operable/non-operable

	
	
	
	

	Cellular Type Attachment
	Cellular blinds

Honeycomb blinds
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	No

	Slat or Louver Type Attachment
	Venetian blind

Mini blind

Wood blind

Faux wood blind

Aluminum blind

Vertical blind
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	Yes

	Sheer Type Attachment
	Sheer blind

Silhouette blind

Luminette blind
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	Yes

	Shutter Type Attachment
	Wood shutter

Plantation shutter
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	Yes

	Pleated Type Attachment
	Single layer pleated blind
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	No

	Roller type attachment
	Roller binds

Solar shades

Roller Shutters
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	No

	Roman shade Type Attachment
	Traditional roman shade

Vignette shade

Woven woods
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	No

	Drape Type Attachment
	Traditional drapes

Woven woods
	
	No

	Flat Panel Attachment
	Insulative flat
panels
	
[image: image5]
	No


5.2 Table 5.2 Fenestration Attachment Products Base Reference Windows

	
	
	
	
	
	
	Maximum Dimension of Fenestration Attachment

	Window Base Case Products
	
	
	
	Inside Reveal

(25mm, or 1”, from Glass, 3mm, or ⅛” from Frame)
	Inside and Outside Face

	
	Reference Glazing System
	Operator Type
	U-Factor
	SHGC
	VT
	Height
	Width
	Depth
	Height
	Width
	Face Width

	
	 
	 
	Btu/(hr·Ft2·ºF)
	 
	 
	mm(in.)
	mm(in.)
	mm(in.)
	mm(in.).
	mm(in.).
	mm

(in.)

	Residential
	3mm (1/8in.) clear
	Fixed 2
	 0.94
	0.72
	0.75
	1417

(55.8)
	1117

(44.0)
	130

(5.125)
	1500

(59.1)
	1200

(47.2)
	38

(1.50)

	
	3mm (1/8in.) clear + 13mm (1/2in.) air + 3mm (1/8in.) clear
	Fixed 2
	 0.50
	0.64
	0.68
	1417

(55.8)
	1117

(44.0)
	114

(4.50)
	1500

(59.1)
	1200

(47.2)
	38

(1.50)

	
	3mm (1/8in.) clear + 13mm (1/2in.) air + 3mm (1/8in.) high solar low-e
	Fixed 2
	0.40
	0.60
	0.63
	1417

(55.8)
	1117

(44.0)
	114

(4.50)
	1500

(59.1)
	1200

(47.2)
	38

(1.50)

	
	3mm (1/8in.) low solar low-e + 13mm (1/2in.) air + 3mm (1/8in.) clear
	Fixed 2
	0.36
	0.35
	0.60
	1417

(55.8)
	1117

(44.0)
	114

(4.50)
	1500

(59.1)
	1200

(47.2)
	38

(1.50)

	Non-Residential
	6mm (1/4in.) clear
	Window Wall 3
	1.23
	0.68
	0.71
	1392

(54.8)
	1092

(43.0)
	95

(3.75)
	1500

(59.1)
	1200

(47.2)
	102

(2.00)

	
	6mm (1/4in.) clear + 13mm (1/2in.) air + 6mm (1/4in.) clear
	Window Wall 3
	0.77
	0.59
	0.63
	1392

(54.8)
	1092

(43.0)
	76

(3.00)
	1500

(59.1)
	1200

(47.2)
	102

(2.00)

	
	6mm (1/4in.) clear + 13mm (1/2in.) air + 6mm (1/4in.) high solar low-e
	Window Wall 3
	0.68
	0.55
	0.59
	1392

(54.8)
	1092

(43.0)
	76

(3.00)
	1500

(59.1)
	1200

(47.2)
	102

(2.00)

	
	6mm (1/4in.) low solar low-e + 13mm (1/2in.) air + 6mm (1/4in.) clear
	Window Wall 3
	0.65
	0.35
	0.56
	1392

(54.8)
	1092

(43.0)
	76

(3.00)
	1500

(59.1)
	1200

(47.2)
	102

(2.00)

	Frame Types:

2 Default Wood Residential Window Frame (with aluminum angle glass stops)

	3 Default Aluminum Non-Residential (Commercial) Window Frame


	Skylight and Sloped Glazing Base Case Products

	
	Reference Glazing System
	Operator Type
	U-Factor
	SHGC
	VT
	EWC #

	
	 
	 
	Btu/(hr·Ft2·ºF)
	 
	 
	 

	Residential
	6mm (1/4in.) clear
	Fixed 4
	 
	 
	 
	 

	
	3mm (1/8in.) clear + 13mm (1/2in.) air + 6mm (1/4in.) clear
	Fixed 5
	0.75
	0.68
	0.70
	H

	
	3mm (1/8in.) clear + 13mm (1/2in.) air + 6mm (1/4in.) high solar low-e
	Fixed 5
	 
	 
	 
	 

	
	3mm (1/8in.) low solar low-e + 13mm (1/2in.) air + 6mm (1/4in.) clear
	Fixed 5
	0.53
	0.40
	0.55
	I

	Non-Residential
	6mm (1/4in.) clear
	Sloped Glazing 6
	 
	 
	 
	 

	
	6mm (1/4in.) clear + 13mm (1/2in.) air + 6mm (1/4in.) clear
	Sloped Glazing 6
	 
	 
	 
	 

	
	6mm (1/4in.) clear + 13mm (1/2in.) air + 6mm (1/4in.) high solar low-e
	Sloped Glazing 6
	 
	 
	 
	 

	
	6mm (1/4in.) low solar low-e + 13mm (1/2in.) air + 6mm (1/4in.) clear
	Sloped Glazing 6
	 
	 
	 
	 

	Frame Types:

5 Default Wood/Vinyl Residential Window Frame

	6 Default Aluminum Non-Residential (Commercial) Sloped Glazing


6. Figures

6.1 Figure 6.1 Metal Frame Single Glaze Non-Residential Base Reference Window
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BOM Metal Frame Single Glaze
	Quantity
	Component Description
	Component Length
	Total Length

	#
	(Width x Depth x Wall Thickness)
	Inch
	Inch

	2
	Aluminum Rectangular Tube (2 in. x 6 in. x 0.125 in.)
	55.055
	 

	2
	Aluminum Rectangular Tube (2 in. x 6 in. x 0.125 in.)
	47.244
	204.598

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	55.055
	 

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	43.244
	393.197

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	55.055
	 

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	43.244
	393.197

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1/4 in.)
	55.055
	 

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1/4 in.)
	43.244
	196.598

	8
	6 in. x 6 in. x 1.5 in. L Strap
	 
	 

	92
	Stainless Steel Pan Head or Bevel Head Metal Screws (#8 x 5/8 in.); 4 in Spacing
	 
	 

	72
	Stainless Steel Pan Head Metal Screws (#5 x 1/2 in.); 9 per L-Strap
	 
	 

	1
	Clear Glass (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 


6.2 Figure 6.2 Metal Frame Double Glaze Non-Residential Base Reference Window
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BOM Metal Frame Double Glaze
	Quantity
	Component Description
	Component Length
	Total Length

	#
	(Width x Depth x Wall Thickness)
	Inch
	Inch

	2
	Aluminum Rectangular Tube (2 in. x 6 in. x 0.125 in.)
	55.055
	 

	2
	Aluminum Rectangular Tube (2 in. x 6 in. x 0.125 in.)
	47.244
	204.598

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	55.055
	 

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	43.244
	393.197

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	55.055
	 

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	43.244
	393.197

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1 in.)
	55.055
	 

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1 in.)
	43.244
	196.598

	8
	6 in. x 6 in. x 1.5 in. L Strap
	 
	 

	92
	Stainless Steel Pan Head or Bevel Head Metal Screws (#8 x 5/8 in.); 4 in Spacing
	 
	 

	72
	Stainless Steel Pan Head Metal Screws (#5 x 1/2 in.); 9 per L-Strap
	 
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	54.555
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	42.744
	194.598

	2
	Clear Glass (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	54.555
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	42.744
	194.598

	1
	Clear Glass (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 

	1
	Clear Glass + High Solar Gain Lo-E on Surface 3 (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	54.555
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	42.744
	194.598

	1
	Clear Glass + Low Solar Gain Lo-E on Surface 2 (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 

	1
	Clear Glass (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 


6.3 Figure 6.3 Wood Frame Single Glaze Residential Base Reference Window
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BOM Wood Frame Single Glaze
	Quantity
	Component Description
	Component Length
	Total Length

	#
	(Width x Depth x Wall Thickness)
	Inch
	Inch

	2
	Douglas Fir (Nominal 2 in. x 8 in.)
	56.055
	 

	2
	Douglas Fir (Nominal 2 in. x 8 in.)
	47.244
	206.598

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	56.055
	 

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	44.244
	401.197

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	56.055
	 

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	44.244
	401.197

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1/4 in.)
	56.055
	 

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1/4 in.)
	44.244
	200.598

	8
	6 in. x 6 in. x 1.5 in. L Strap
	 
	 

	96
	Stainless Steel Pan Head or Bevel Head Metal Screws (#8 x 5/8 in.); 4 in Spacing
	 
	 

	72
	Stainless Steel Pan Head Metal Screws (#5 x 1/2 in.); 9 per L-Strap
	 
	 

	1
	Clear Glass (55.56 in. x 43.74 in. x 1/8 in.)
	 
	 


6.4 Figure 6.4 Wood Frame Double Glaze Residential Base Reference Window
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BOM Wood Frame Double Glaze
	Quantity
	Component Description
	Component Length
	Total Length

	#
	(Width x Depth x Wall Thickness)
	Inch
	Inch

	2
	Douglas Fir (Nominal 2 in. x 8 in.)
	56.055
	 

	2
	Douglas Fir (Nominal 2 in. x 8 in.)
	47.244
	206.598

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	56.055
	 

	4
	Aluminum 90° Angle (3/4 in. x 3/4 in. x 0.125 in.)
	44.244
	401.197

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	56.055
	 

	4
	Neoprene Foam Rubber, High Density (1/8 in x 3/4 in.)
	44.244
	401.197

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1 in.)
	56.055
	 

	2
	Neoprene Foam Rubber, High Density (1/4 in x 1 in.)
	44.244
	200.598

	8
	6 in. x 6 in. x 1.5 in. L Strap
	 
	 

	96
	Stainless Steel Pan Head or Bevel Head Metal Screws (#8 x 5/8 in.); 4 in Spacing
	 
	 

	72
	Stainless Steel Pan Head Metal Screws (#5 x 1/2 in.); 9 per L-Strap
	 
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	55.555
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	43.744
	198.598

	2
	Clear Glass (55.56 in. x 43.74 in. x 1/8 in.)
	 
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	55.555
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	43.744
	198.598

	1
	Clear Glass (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 

	1
	Clear Glass + High Solar Gain Lo-E on Surface 3 (54.56 in. x 42.74 in. x 1/4 in.)
	 
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	55.555
	 

	2
	Aluminum Spacer Desiccant, and Sealant System (1/2 in x 1/2 in.)
	43.744
	198.598

	1
	Clear Glass + Low Solar Gain Lo-E on Surface 2 (55.56 in. x 43.74 in. x 1/8 in.)
	 
	 

	1
	Clear Glass (55.56 in. x 43.74 in. x 1/8 in.)
	 
	 


Metal Frame Single Glaze – SIDE view





Metal Frame Single Glaze – FRONT view





Metal Frame Single Glaze – TOP Detail





Metal Frame Single Glaze – TOP view





Metal Frame Double Glaze – FRONT view





Metal Frame Double Glaze – SIDE view





Metal Frame Double Glaze – TOP view





Metal Frame Double Glaze – TOP Detail





Wood Frame Single Glaze – SIDE view





Wood Frame Single Glaze – FRONT view





Wood Frame Single Glaze – TOP view





Wood Frame Single Glaze – TOP Detail





Wood Frame Double Glaze – SIDE view





Wood Frame Double Glaze – FRONT view





Wood Frame Double Glaze – TOP view





Wood Frame Double Glaze – TOP Detail
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