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Joint Ballot For Your Action: NFRC 100-Tubular Daylighting Devices Test Only Language – This ballot proposes changes to NFRC 100-2004 which would change Tubular Daylighting Devices from U-Factor simulation only to test only procedure, based on the results of a research project which concluded in 2006. Language has also been added which creates a dual configuration rating for these products.  This ballot is in conjunction with a ballot of NFRC 102-2004 which is intended to document the technical methodology required to perform the physical testing.  This change may significantly change the ratings of these products.  The computer simulation procedure may be reinstated when development evolves.
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Proposed revisions to NFRC 100-2004: (Strikethrough indicates deletion of existing language, Underline indicates new language added)

5.4. Tubular Daylighting Devices

5.4.1. Scope

This section presents and references methods for determining specific tubular daylighting device XE "tubular daylighting device"  system heat transfer properties or quantities used in the determination of these properties. For additional simulation parameters see Reference 2. At this time the only ratings available for these products are based on computer simulations.   At this time, these products can only be rated using the testing alternative procedure (Section 4.1.2).  The specific details for testing TDD’s are outlined in Appendix 3 of NFRC 102.  When NFRC can determine an appropriate test procedure a Technical Interpretation will be issued. Simulations shall be performed per Reference 13 using standard model conditions stated in Section 5.4.4.4.

5.4.2. Variations from Standard Product Lines

A tubular daylighting device XE "tubular daylighting device"  product line shall only consist of individual products XE "individual products"  of the same tube material, exterior dome material and interior diffuser material.

5.4.3. Variations from Standard Individual Products

None

5.4.4. Variations from Standard Simulation and Test Conditions

5.4.4.1.   Orientation

U-Factors for tubular daylighting devices shall be rated, with the tube in a vertical orientation (see Figure 5‑10). Two rating configurations are available, named “Insulation at Ceiling” and “Insulation at Roof”.  Products may be rated in either or both configurations, based on their intended usage.  The diffuser is simulated attached to the ceiling, the tubular section located in the attic space connecting the interior diffuser to the exterior dome and the exterior dome mounted to the roof deck. Therefore the heat flow shall be in the vertical direction. Standardized rating conditions are defined in Section 5.4.4.4.
5.4.4.1.1   Insulation at Ceiling Configuration
The diffuser is attached to the insulated ceiling.  The tubular section is located in the attic space connecting the interior diffuser to the exterior dome.  The exterior dome is mounted to the roof deck.

5.4.4.1.2   Insulation at Roof Configuration
The diffuser is attached to the tubular section which is located in the interior space.  The tubular section is connected to the exterior dome.  The exterior dome is mounted to the insulated roof deck. 
5.4.4.2.   Sizes

The tubular daylighting device XE "tubular daylighting device"  size listed in Table 4‑3 is based on a standardized 350 mm (14 in.) diameter tube opening.  For products of non-circular shape, the product shall be tested using tube opening area closest to 0.1m2 (154 in2) product. The closest production size to the standard size shall be tested.

5.4.4.3.   Tubular Daylighting Device area

The U-Factor for all tubular daylighting devices is based on the tube diameter and the corresponding area associated with that diameter. , which is 0.1 m2 (1 ft2). This area shall be used when calculating the total product U-Factor.

5.4.4.4.   Standard Modeling Testing Conditions
5.4.4.4.1  Insulation at Ceiling Configuration

A.  750 mm (30 in.) shift shaft length (interior ceiling line to exterior roof line).

B.  350 mm (14 in.) diameter shift opening.

C.  Convective correlation in the shift air cavity per Reference 13.

B.  D.  Ceiling insulation shall be simulated as per Reference 13, [250 mm (10 in.) total depth], which is represented as an adiabatic boundary.   represented by a suitable surround panel material, 250mm (10 in.) in depth.

C.  E.  An exterior 13 mm (0.5 in.) thick plywood roof deck.

D.  F.  ASHRAE attic space boundary conditions on the exposed surface of the vertical shift shaft material, from the top of the insulation material to the underside of the 13 mm (0.5 in.) plywood roof deck, modeled according to the procedures in Reference 13.  

E.  G.  Exterior boundary conditions applied to the exposed surface of the dome.

F.  H.  Bottom of the tubular skylight XE "tubular skylight"  covered with a light diffusing plate (manufacturer specific).

5.4.4.4.2  Insulation at Roof Configuration

A.  750 mm (30 in.) shaft length (from the exterior roof line to the top of the diffuser).

B.  Roof insulation shall be represented by a suitable surround panel material, 250mm (10 in.) in depth.

C.  Exterior boundary conditions applied to the exposed surface of the dome.

D.  Bottom of the tubular skylight XE "tubular skylight"  covered with a light diffusing plate (manufacturer specific).

5.4.4.5 Calculation of Total Product Rating

The total tubular daylighting device XE "tubular daylighting device"  system U-Factor shall be calculated determined as noted in Appendix A3 of NFRC 102. outlined below:

A.  Use the tubular shift area.

B.  Perform the following calculations as shown in Equation 5‑3:

i.  Calculate the total heat flow through the diffuser area exposed to the indoor environment, Qd.

ii.  Divide this total heat flow by the projected total tubular daylighting device XE "tubular daylighting device"  interior opening area to produce computed total product U-Factor.
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	Equation 5‑3

	Where
	
	

	Ut
	=
	total tubular daylighting system U-Factor

	Qd
	=
	total heat flow through the diffuser area exposed to the indoor environment

	Apt
	=
	projected total tubular daylighting device XE "tubular daylighting device"  shift interior opening area


5.4.5. Figures

	Figure 5‑10
Tubular Daylighting Device Product Schematic: Vertical Elevation
(The following figure replaces the existing Figure 5-10)
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	See Reference 13 for a more detailed drawing of the rough opening and diffuser plate attachment.


Please sign and fax/mail ballot with all germane comments to James Larsen, (c/o NFRC, 8484 Georgia Avenue, Suite 320, Silver Spring, MD 20910. FAX: 301-576-5510) on or before 


February 19, 2007





Please insert any comments in this text box or attach another document:





1) As these revisions may significantly change the ratings of TDDs, a well thought out implementation plan will be needed. Perhaps, effective immediately, all new U-factor ratings must be determined by test only, and effective Jan. 1,2009, all current U-value simulations should be deemed null & void. I offer this as a starting point for discussion.





2) Editorial comment: change “ratings” to “rating” in 5.4.4.1.
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