Complex Product (TDD) VT Research-Request for Services

NFRC project number:  05-105-AP
Proponent:  Complex Product VT Research Task Group

Scope/Approach
The following research project is designed to test TDDs for Visible Transmission (VT) with two existing goniophotometers (owned by TDD manufacturers) at various incident angles. The results will be compared with test results using integrating sphere currently in use at LBNL. The scope of the project is to determine:

Objectives

1. Establish VT rating conditions for TDDs.

2. Determine if a goniophotometer can be used to determine NFRC-ratable visible transmittance (VT) for TDDs.
Tasks

1. Determine test conditions for TDDs configurations subject to rating: 

a. TDD tube length to be 48” for 14” tube diameter (L/D approx. 3.4); position on the roof to be “as requested by manufacturer” ( dome horizontal to entry plane for ODL, VELUX and Solatube, dome tilted at 22 degrees from Horizontal, to the South, for VELUX) 
b. Sun positions (degrees): VT changes with the sun’s incident angle to the axis of the TDD. It is proposed to test products at the following sun positions to determine the VT variance and then establish the solar position.

	Sun Altitude
(above horizontal)
	Sun Azimuth

(South is 180 deg.)
	Incident Angle 

	
	
	Horiz. Entry 
Plane
	Entry Plane at 

22 deg. South Tilt

	20
	180
	70
	48

	30
	180, 210, 240
	60
	38, 42, 52

	40
	180
	50
	28

	50
	180
	40
	18

	60
	180, 210, 240
	30
	8, 14, 25


c. Sky conditions for testing should be clear (according to IESNA handbook, sky ratio <=0.3)

d. Use as reference/calibration glass specimen (clear and diffused) for all 3 testing methods/facilities
e. Incorporate other conditions required for successful testing as specified in the IESNA goniophotometry standard and LBNL standard procedures for testing with integrating sphere.

2. Test specimens (as defined in Task 1 above) using the equipment at two (VELUX and Solatube) manufacturer facilities and on the LBNL integrating sphere using the sun as a source.   Set-up and data collection to be performed by the participating laboratories. Total test at each location will be 36 test points (9 test points for each specimen). 

Deliverables

1. Perform an analysis of all test results from the above tasks Summary report with conclusions from task 1 and recommendation for follow on actions.
Estimated Cost:
	LBNL services  
	$ 15,000



(Industry to provide laboratory testing and specimens required as described below.) 

Duration:  estimated 6 - 8 months, from start of the contract
References: 


1. NFRC 201-2004: “Interim Standard Test Method for Measuring the Solar Heat Gain Coefficient of Fenestration Systems using Calorimetry Hot Box Methods”
2. Illuminating Engineering Society of North America (IESNA) Lighting Handbook

NFRC resources requested: Ross McCluney for technical/procedure advice
Non NFRC resources provided by Manufacturers:


1.  All required test specimens.
2. VELUX Goniophotometer Test Facility and operating technicians.
3. SOLATUBE Goniophotometer Test Facility and operating technicians.
Schedule of Payments: 
NFRC will modify the 2009 NFRC-LBNL contract adding the $15,000 for these services.   No other payments will be made.
