Visible Light Transmission Ratings and Testing for Tubular Daylighting Devices (TDDs)

March 2007
Background

Tubular Daylighting Devices consist of the following parts and function:
· Transparent dome on the roof.  Provides an aperture for sunlight to enter the tube, similar to a conventional skylight.  It may utilize passive optical elements to enhance or reduce visible transmission based on solar elevation and azimuth.  Dome may be supported by a flashing.
· A highly reflective tube connects the dome to a diffuser located at the ceiling.  At low solar elevations, light will reflect many times down the tube and incur the losses associated with the tube interior reflectivity/absorption ratio.

· A prismatic or translucent diffuser assembly  is located at the ceiling to spread light throughout the room interior.

All three of these optical product assemblies have a visible transmission that varies with incident angle to its surface.  This qualifies the TDD as a complex product that requires testing of the complete assembled product due to effect of each element to the next.  The NFRC complex product rating task group has identified at least six other products with similar characteristics, i.e. complex.  They have also determined that an integrating sphere on an azi-alt tracker that is designed according to ASTM E 1175 specifications could properly establish the visible transmission of these products and have created an RFP to accomplish this.

Issues

The California Energy Commission has established an energy/building use compliance program (Title 24, Part 6).  Section 143(c) of the Energy Efficiency Standards requires buildings with an enclosed space greater than 25,000 ft2, a ceiling height greater than 15 feet and a lighting power density (LPD) greater than .5 watt/ft2 daylit area, at least one half of the floor area shall be in daylit area under skylights. Since light must be transported from the roof to the ceiling, skylights including TDDs are the prime product being considered.

Contractors bidding on these jobs are using a skylight minimum effective aperture method as indicated in Table 143-F to determine the proposed skylight area to daylit floor area or the minimum skylight effective aperture.  An important part of their proposal is determining an average visible transmission of the skylight.  They are currently using material specifications and well cavity tables to determine visible transmission.  This is very inaccurate for TDDs.  

All manufacturers of TDDs had worked together for many years within NFRC to develop the rating and labels needed for our products.  Despite these years of involvement, we do not yet have a rating we can use for California code compliance for VT.

The integrating sphere proposed in the VT rating RFP will not be available for use for at least 24 months.  
Proposal

The TDD task group met Monday morning to determine how we can generate VT performance data prior to the availability of a formal NFRC rating.  It was suggested that we find an alternate path to possible VT values until the NFRC process is complete.

LBNL has an integrating sphere that meets ASTM E 1175 specifications (79” sphere diameter; 11” aperture diameter) is on an azi-alt tracker and connected to data acquisition equipment.  TDD manufacturers have verified with LBNL that this sphere can be used to generate VT for TDDs.  Exploratory test data agrees well with prior VT test data.  VT would be tested at LBNL until the NFRC rating is developed and  a sphere is available with an NFRC accredited laboratory.

Test Conditions

Test conditions include the following:

· Tube dimensions: Length of 48” and diameter of 10”.

· Position tube to simulate a solar attitude of 45 degrees and solar azimuth of 30 degrees.

· Sunlight direct to diffuse radiation ratio should be greater than 10/1 on a horizontal plane

Conclusion

The NFRC complex product rating task group requests that the NFRC recognizes and approves the LBNL integrating sphere described above as a temporary method for TDD manufacturers to publish VT ratings with the following conditions:

1. VT ratings published using the LBNL integrating sphere will become obsolete at such time when a sphere is available at an NFRC laboratory.

2. Labeling will state the VT rating as temporary.
3. NFRC complex product rating task group will determine appropriate labeling.
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