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1.0 SCOPE

This procedure describes the apparatus, set up and measurement regime for the determination of the coefficient of retroreflected luminance on secondary reference plates for hand-held retroreflectometers. The procedures described require a set of “primary” reference plates previously calibrated in accordance with procedure TP991.
2.0 REFERENCES

Operating manual for retroreflectometer
CIE No 54, Retroreflection Definition and Measurement
3.0 DEFINITIONS

Retroreflection - Reflection in which the reflected rays are preferentially returned in directions close to the opposite of the direction of the incident rays, this property being maintained over wide variation of the direction of the incident rays.

Retroreflectivity (mcd /m² /lx) - The ratio of the luminance of a surface to the illuminance at the retroreflector on a plane perpendicular to the direction of the incident light. (Coefficient of retroreflected luminance)

Entrance Angle - Angle characterising the angular position of the retroreflector with respect to the direction of the incident light.

Observation Angle - Angle by which the direction of observation of the retrorelflector departs from the direction of the incident light. The angle between the illumination axis and the observation axis (CIE No 54, clause 2.4.7)

Secondary Reference Plates – boxed set of plates for the calibration of working retroreflectometers.

Primary Reference Plates – reference plates used for the calibration of secondary reference plates, and to provide a link to the primary references of length and luminous intensity. 

Measurement Geometry – Entrance and observation angles defined by the European Committee for Standardisation (CEN), the US Federal Highway Administration (FHWA), and ASTM’s E- 1710 standard.

High Angle Geometry – Entrance angle 86.5°, observation angle 1.5°.

4.0 APPARATUS AND MATERIALS

4.1
Apparatus

A Dark Tunnel - with an effective length of at least 10m and stray light luminance of less than 1x10-3 cd/m² 

High Angle Reflectometer – Entrance angle 86.5°, observation angle 1.5°.

(Mirolux 12 or Mirolux 7)

Templates – to provide accurate and repeatable location of the reflectometers onto the primary reference plates.

Primary Reference Plates – reference plates of varying retroreflectivity, calibrated in accordance with procedure TP991, at the specified geometry. (RIAA)

Secondary Reference Plates – a boxed set of 4 reference plates, comprising”zero”, “low”, “medium” and “high” retroreflectivity. (RIAA)

4.2 Materials

Nil.

5.0 SAMPLING AND SAMPLE PREPARATION

5.1
Sampling

Nil.

5.2 Sample Preparation

Nil.

6.0 PROCEDURE TO BE FOLLOWED

6.1
Record the identification number of the boxed standard set. Clean primary and 
secondary panels in accordance with the procedure described in Appendix 1.
6.2
Warm up and stabilise the retroreflectometer in accordance with the manufacturer’s operating instructions. Ensure that the instrument is fitted with an effective light shroud.
6.3 Place template onto black primary reference plate, then place instrument into template and calibrate to the specified value. 

6.4 Select a primary reference panel with a nominal retroreflectivity value of 100 mcd/m2/lx at the required geometry, and record the panel identification number. Place template and instrument onto the panel, and adjust instrument to read assigned value ± 1 unit.

6.5 Place instrument in secondary standard box over the black panel, and record the value.

6.6 Place instrument in secondary standard box over the “low” panel, and record the value.

6.7 Place template onto black primary reference plate, then place instrument into template and calibrate to specified value. Select a reference panel with a nominal retroreflectivity value of 200 mcd/m2/lx at the required geometry, and record the panel identification number. Place template and instrument onto panel, and adjust instrument to read assigned value, ± 1 unit.

6.8 Place instrument in secondary standard box over the “medium” panel, and record the value.

6.9 Place template onto black primary reference plate, then place instrument into template and calibrate to specified value. Select a reference panel with a nominal retroreflectivity value of 300 mcd/m2/lx at the required geometry, and record the panel identification number. Place template and instrument onto panel, and adjust instrument to read assigned value, ± 1 unit.

6.10 Place instrument in secondary standard box over the “high” panel, and record the value.

6.11 Record all results on Form TP992, and complete test certificate for boxed set of references. 

7.0 CALCULATIONS

Nil

8.0 PRECISION

An uncertainty of measurement of ± 6.9% has been determined for this method, at a confidence level of 95% with a nominal coverage factor of 2
Uncertainty of Measurement determined by and for DPTI Technical Services Group, P&S Section.
9.0 DOCUMENTATION

9.1
Reports

Record all results on Form TP992-1.

Report No.  
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Laboratory Secondary Reference Set Identification Number:





Instrument Type:


Company:




Address:



Date Tested:







Tested By:






Calibration Ref.:











Test Data:

	Panel ID:
	Actual retroreflectivity (mcd/m2/lx)*

	
	

	
	

	
	


* Uncertainty of measurement has been determined as + 6.9% of the test result, at a confidence limit of 95% with a nominal coverage factor of 2

Test procedure TP992 recommends recalibration 12 months from the date of this test. 
End of certificate
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Appendix 1

Cleaning of Primary and Secondary Reference Plates
1.0      PURPOSE

The procedure describes the processes to be used when cleaning retroreflective reference panels.

2.0      SCOPE

This procedure applies to reference panels consisting of paint and glass beads applied over a glass substrate.

3.0
     MATERIALS AND EQUIPMENT

· Plastic container, minimum capacity 8 L

· 50mm soft synthetic bristle paint brush

· Dry compressed air supply
4.0
     PROCEDURE

4.1
Place a minimum of 4 L of warm (25-35°C) fresh water in the plastic container.

4.2
Hold the panel by the edges only, wet the brush in the water and gently pass the brush from the top to the bottom of the panel, with the bristles trailing at an angle of approximately 45° to the panel.

4.3
Dip the brush into the water, and repeat the brushing action over the adjoining section of plate, repeating until all of the panel has been covered.

4.4
Rinse the panel surface under flowing fresh water, then allow to drain for a few seconds.

4.5
Dry the panel surface using compressed air.

4.6
Panel shall be tested immediately after drying.

Note: The face of panels must never be touched by bare hands as contamination may occur.
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