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1.0 SCOPE

This procedure describes the calibration process for low angle retroreflectometers using secondary reference plates calibrated in accordance with TP993. These devices simulate an on-road geometry of approximately 30 metres.
2.0 REFERENCES

Operating manual for retroreflectometer.

3.0 DEFINITIONS

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)

Secondary reference plates – boxed set of plates for the calibration of working retroreflectometers, calibrated in turn in accordance with procedure TP993.

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.

Low Angle Geometry – Entrance angle 88.76°, observation angle 1.05°.

4.0 APPARATUS AND MATERIALS

4.1
Apparatus

Low Angle Retroreflectometer – Entrance angle 88.76°, observation angle 1.05°. (MX 30 or equivalent)

Secondary reference plates – a boxed set of either:

1) 4 reference plates, comprising ”zero”, “low”, “medium” and “high” retroreflectivity, in a timber box.
2) 3 reference plates, comprising “low”, “medium” and “high” retroreflectivity, in an extruded aluminium box.

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
General

Note that instructions detailed below relate only to MX 30 devices. Other instruments may require alternative standardisation procedures. As this device projects a light beam outside of the measuring box, set-up is extremely critical to achieving the correct geometry. Where specified, the stabilising frame must be securely attached.

Three distinct levels of calibration are required for these instruments:

· The initial standardisation shall be carried out by suitably trained and experienced personnel. This standardisation provides the calibration values required to ensure that field measurements are traceable. 

· Subsequent in-service checks are required before use to confirm that the light path remains within specified requirements, and to ensure that the calibration values remain correct. 

It should be noted that secondary references require external calibration at intervals of not greater than 12 months, and anytime their accuracy may have been compromised through damage, contamination or deterioration.

Panels require cleaning on a regular basis in order to remain valid. Cleaning shall be carried out in accordance with the methods described in Appendix 1.

6.2
Instrument Preparation
The instrument shall be prepared for regular checks and use as follows: 

6.2.2 Prepare the retroreflectometer in accordance with the manufacturer’s operating instructions. Ensure that the stabilising frame is securely attached to the instrument, and that the light path length is within specified requirements, before attempting calibration.

6.2.3 Calibrate instrument using manufacturer’s calibration factor. 

Note: Calibration block shall be stored in a plastic bag inside the carry box when not in use.

6.3
Instrument Check – Before Use
Instruments shall be checked before use, and all check results recorded with the field test results.
The test certificate supplied attached to the boxed set lists a retroreflectivity value for each of the plates in the set. Timber boxes have 4 panels, whilst metal boxes have 3 panels. Place each panel in turn in the measurement base of the box, measure each panel and note the readings. If the readings are within the measurement range as per the certificate, then the instrument is satisfactory for use. If the readings are lower than that specified, clean the plates in accordance with the procedures in Appendix 1. Should the values on remeasuring still not comply, return the instrument together with the boxed set to the calibration authority.
6.4
Field Measurement

Carry out measurements, and either record manually or using the internal memory. On return to the office, readings can be corrected for error using the correction chart provided with the boxed set.

6.5
Secondary References

Secondary reference sets require calibration at 1 year intervals. Both the boxed set and the instrument must be provided to the calibration authority.

7.0 CALCULATIONS

Nil

8.0 PRECISION

An uncertainty of measurement of ± 8.3% 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, Field Services Section.
9.0 DOCUMENTATION

9.1
Reports

Nil

9.2
Documentation
Nil
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Appendix 1
Cleaning of Secondary Reference Plates

1.  PURPOSE

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

2.  SCOPE

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

3.  MATERIALS AND EQUIPMENT

· Plastic container, minimum capacity 8 L

· 50mm soft synthetic bristle paint brush

· Dry compressed air supply
4.  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.

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

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