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1.0
PURPOSE

This procedure is applicable to lamps and luminaires, the longest dimension of which is less than ¼ the internal diameter of the sphere.

2.0
REFERENCES

British Standard Recommendations for Photometric Integrators, BS 354.

3.0
DEFINITIONS

HID Lamps:  High Intensity Discharge Lamps.  Typically SON, SOX or MH lamps.

PLC Lamps:  Compact hot cathode discharge lamps.  Typically compact `fluorescent' lamps.

ELV Lamps - Extra low voltage lamps.  Typically, but not exclusively, dichroic or reflectorised halogen lamps designed to run at up to 30 volts.

CIE -  International Lighting Commission.

4.0
APPARATUS AND MATERIALS

4.1
Apparatus
•
Integrating sphere complying with BS 354.

Note: The sphere shall be calibrated against standards of similar type and size with the detector/photometer combination used.

•
Power supply stabilised to ± 0.2% of supply voltage or for tests requiring constant current supply ± 0.5% of set current.

•
Variac with a rated current above that to be used in the test (only required for AC powered lamps).

•
Multimeter, 4½ digit minimum, with an accuracy of ± 0.1% + 1 digit in both current and voltage measurement. If AC voltage is to be monitored, a true RMS meter is essential.

•
Shunt calibrated in the current range supplied to the lamp.

•
Photometer, detector and diffuser combination corrected for response closely approximating that of the CIE standard photometric observer. A maximum deviation of 3% is suitable for most purposes. This shall be calibrated with the integrating sphere.

•
Miscellaneous connectors, adaptors and supports for connecting the power supply and supporting the lamp/luminaire in the integrating sphere.  

4.2
Materials

Nil.
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SAMPLING AND SAMPLE PREPARATION
5.1
Sampling
Nil.

5.2
Sample Preparation
Lamps to be tested must be aged unless specifically requested otherwise. HID lamps to be aged for 100 hours at rated voltage, incandescent lamps aged for 1 hour at rated voltage. PLC lamps and similar hot cathode lamps aged at rated voltage for a minimum of 10 hours. ELV halogen lamps require different aging times depending on rated life (refer manufacturer's data).
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PROCEDURE TO BE FOLLOWED
This test shall be conducted by personnel with knowledge of basic electrical theory and the electrical characteristics of the lamps to be tested.

6.1
Switch on photometer and allow to warm up for five minutes.

6.2
Mask photometer detector and zero photometer on the 103 range.
6.3
Place the diffuser on the detector.

6.4
Centralise the light source in the integrating sphere supporting it, if necessary, and connect to the internal wiring of the sphere or the edison screw fitting.

6.5
Connect the external Canon plug to the correct power supply.

· If AC voltage is to be used, connect through the Variac to the voltage stabiliser and connect the multimeter (in AC voltage mode) across the connection.

· If DC power is required, connect to the power supply with the shunt in series and connect the multimeter across the shunt.

6.6
Replace the top on the integrating sphere and place the detector in the holder provided.

Note: Ensure, at this stage, that no direct light from the source will reach the detector.

6.7
Set the power supply at a voltage or current below that at which the measurement is to be made and switch on the power.

Note: HID and PLC lamps require a voltage near test in order to start.  Incandescent and halogen lamps should be started from a lower voltage.

6.8
Slowly raise the current or voltage until it is at the level at which the unit is to be tested.

6.9
Maintain this level until the reading on the photometer is stable. Record the photometer reading as E1.


Note: HID lamps can take up to 10 minutes to stabilise.  In this case, leave the top off the integrating sphere for 10 minutes and do not turn off the lamp until after reading is taken (restrike time can be up to eight minutes). Incandescent lamps stabilise after approximately 30 seconds and halogen lamps take about 1 minute.

6.10
Switch off the source and connect the auxiliary lamp to a stable DC supply of approximately 13 V and 1.9 A. Switch on.

6.11
Record the photometer reading as E2.

6.12
Remove the light source being tested and repeat Clause 6.10, ensuring that the current at which the auxiliary source is run is identical with that used in Clause 6.10. Record the photometer reading as E3.

Note: Clauses 6.10 to 6.12 may be unnecessary with clear globes (e.g. automotive globes) where the calibration has been done with identical standard globes.
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CALCULATIONS

7.1
Calculate the light absorbed by the source Ea = E3 - E2.

7.2
Calculate the corrected illuminance of the detector Ec = E1 + Ea (lux).

7.3
Using the calibration regression line for that type of source, calculate or read off the total luminous flux in lumens.



L (lumens) = Ec (lux) x  M + C



Where:



L
=  total luminous flux.



Ec
=  corrected illuminance of the detector.



M&C
=  the regression line constants.
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PRECISION

The uncertainty of measurement has been determined as + x.x of the test result, at a confidence limit of 95% with a nominal coverage factor of 2, when calculated in accordance with the accreditation requirements as detailed in AS/ISO 17025.
9.0
REPORTS AND DOCUMENTATION

9.1
Report total luminous flux to three significant figures.

9.1.1
Report the lamp current at which the total luminous flux was determined.

9.1.2
Report the voltage drop through the lamp.
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