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Introduction 

This project “Establishing the Foundations of a partnership to accelerate the Global market 

Transformation for Efficient Appliances and Equipment” is under the United for Efficiency (U4E) 

initiative which has been identified as top priority themes of the UN Secretary-General’s 

Sustainable Energy for All (SE4All) initiative to achieve the goal of doubling the global rate of 

improvement in energy efficiency, through the “SE4ALL Accelerators”. 

This project is implemented by the Global Efficient Lighting Centre (GELC), and provided expertise 

to Jordan standard and Metrology Organization’s Energy Efficiency Laboratory (JSMO EEL) 

employees. JSMO EEL laboratory is responsible for testing the performance requirements and 

energy efficiency of different types of lamps to ensure the quality of lighting products entering 

into or existing within the national market. The laboratory will support the phasing-out of energy 

inefficient lamps, in order to increase the use of energy efficient lamps; which will be beneficial 

for the environment and in combating climate change.  

The main objective of the technical assistance of this project is to enable the national efficient 

lighting laboratory in Jordan to ensure quality of lighting products on the market by testing the 

product performance, and to support Jordan National Energy Plan to phase out energy inefficient 

lamp from the market. This will be done by enhancing the capability of the laboratory and its 

personnel, with the following activities: 

 Laboratory pre-assessment base on ISO/IEC 17025; 

 Inter-laboratory comparison test; 

 Technical assistance to laboratory employees – technical training. 

GELC aims to support JSMO EEL laboratory in ensuring testing quality and enhancing the 

laboratory management. 

This training is prepared by the Global Efficient Lighting Centre for addressed at managers and 

technical staff of JSMO EEL laboratory. It has been designed to provide the required technical 

background and laboratory management so as to build the capacity of JSMO EEL laboratory to: 

 Understand how to establish effective quality management systems for lighting 

laboratory; 

 Support Jordan’s monitoring, verification and enforcement schemes by providing 

reliable test results; 

 Support the development of higher efficient lighting products by measuring the gains in 

energy efficiency related to specific innovations or techniques. 
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13. Lamp Testing Guide 
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13.1 Preparations for Lamp Testing 

Before testing, preparation work should be done to make sure the testing process conduct fluently. 
This part will describe preliminary work for the testing, such as requirements of the test engineer, the 
equipment, environmental conditions and so on. 

13.1.1 Testing standards preparation 

Before testing, tester should confirm the lamp type and the relevant standards. 

13.1.2 Testing environment preparation     

Air movement, ambient temperature 
It would need to make sure the test room air is free from smoke, dust and high humidity. Monitoring 

the air temperature around the lamp to maintain it at 25±1℃ or otherwise specified. The 
measurement point should not be more than 1 meter from the lamp and at the same height as the 
lamp. Air movement for CFL lamp testing usually should not exceed 5m/min, for LED lamp testing 
usually suggested not exceeding 0.2m/s. It normally requires that the air flow around the lamp is 
normal convective air flow, vibration or shock of the lighting products are not allowed. 

13.1.3 Test equipment preparation 

1) Equipment requirement 

Check the integrity of the testing system 
Electrical testing equipment: power supply, power meter (ampere meter and voltmeter); 
Photometric and colorimetric testing equipment: 
 Integrating sphere systems 
 Sphere-spectroradiometer 
 Goniophotometer 
 Gonio-spectroradiometer 
Make sure the accuracy index of the testing equipment conforms to the requirements of 
performance testing 
It would need to check the specification or the calibration certificate of the equipments, in order to 
make sure all the equipment accuracy index used in testing conforms to standards. For example, 
harmonic distortion of the power supply should be less than 3%, and the calibration uncertainties of 
the power meter should be less than 0.2% if used to test a light emitting diode (LED) lamp. 
Make sure all the testing equipment to be calibrated 
In order to check and monitor the reliability or accuracy of the testing results, laboratory should have 
all the testing equipments calibrated by a National Measurement Institute (NMI).  

2) Equipment installation 

Temperature monitor 
It would need to make sure the thermometer is installed no more than 1 meter from the testing 
position of the lamp and at the same height as the testing position. 
Testing system 
It would need to make sure the circuit and interface of the testing system are installed correctly and 
safely. The following graphs are the referenced testing schematic diagram and the testing circuit.  

file:///C:\Usersxmz2AppDataLocalyoudaoDictApplication5.4.46.5554resultuiapp:ds:preliminary
file:///C:\Usersxmz2AppDataLocalyoudaoDictApplication5.4.46.5554resultuiapp:ds:work
file:///C:\Usersxmz2AppDataLocalyoudaoDictApplication5.4.46.5554resultuiapp:ds:voltmeter
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a) Schematic diagram                  b) Testing circuit 

 
Fire and electrical safety and protection of testers 
Equipments used in the laboratory should be checked and maintained regularly. In order to ensure 
human and equipment safety during testing, equipment grounding protection system and electric 
leakage protection system should be reliable and be always on the safe side. The measurement of 
grounding resistance is of great importance for safe operation of power system and electronic 
equipment. Laboratory should be equipped with safety protection measures and tools, such as the 
insulation protective pads. Testers must be familiar with the equipment performance and operation 
method, and should be in accordance with the operating procedures. If electrical failure occurs 
during the testing, testers should cut off power supply immediately.  

3) Equipment preheating 

Before testing, the test engineer should operate the testing system to make it stabilized. Usually the 
preheating time of the equipment is no less than 30 minutes. 

4) Equipment start-up sequence 

The start-up sequence of the equipment depends on the precision of the equipment: high-precision 
equipment should be started in the end. Following is the suggested sequence to start the testing 
equipment: 
 Computer 
 Power supply 
 Power meter (power meter, ampere meter)  
 Spectroradiometer 

13.1.4 Testing lamp preparation 

Before any measurements taken, CFL and LED lamps shall be preheated to reach stabilization and 
temperature equilibrium. 

13.1.5 Test engineer preparation 

Before testing, the test engineer should know clearly the requirements of the international test 
method(s) that will be used, including the testing condition, the operating position and the scheme 
of electric power supply. 
The test engineer should be familiar with the testing methods for different types of lighting products. 
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13.2 Equipments & environmental conditions 

Performance characteristics of lighting products are sensitive to the ambient conditions and the 
accuracy of the equipment. The test engineer shall ensure that there is appropriate accommodation 
for the operation of testing. This includes facilities and equipments for test items: manufacturing, 
handling, accuracy, calibration, testing and storage. The test engineer also should ensure that the 
environmental conditions do not compromise the required quality of operations.  

13.2.1 Testing environment requirement 

Measurements should be taken at an ambient temperature of 25℃±1℃, and maximum relative 
humidity is 65%. The testing standards require that the air movement for CFL lamp testing should not 
exceed 5m/min, for LED lamp testing usually suggested not exceed 0.2m/s. The air flow around the 
lamp is normal convective air flow, vibration or shock of the lighting products are not allowed. 

13.2.2 Testing equipment and facilities 

1) Electrical testing equipment 
The AC power supply for operating the products should have a 50Hz sinusoidal 220V voltage, and 
RMS summation of the harmonic components should not be exceeded 3% of the fundamental. 
Regulation of the voltage should be within ±0.5% under load for stabilization, within ±0.2% for 
measurements. 
2) Photometric and colorimetric testing equipment 
The following systems are used for the photometric and colorimetric testing: 
 Integrating sphere systems 
 Sphere-spectroradiometer 
 Goniophotometer 
 Gonio-spectroradiometer 
 
Integrating sphere 
There are several factors to be considered, such as the size of the sphere, the interior coating 
reflectance, the baffle in the sphere, etc.  
Generally, the total surface area of the lamp should be less than 2% of the total area of the sphere 
wall.  Interior coating reflectance is suggested to be 90% to 98%. The size of the baffle is suggested 
the smaller the better, but it should be shield the direct illumination from the lamp, and for the 
distance from the baffle to the detector is usually 1/3 to 1/2 of the radius of the sphere. 
 
Spectroradiometer  
The wavelength range of the spectradiometer is suggested to be at least 380 nm to 780 nm, and the 
bandwidth and scanning interval to be at least 5 nm.  
 
Goniophotometer system 
Considering the testing position of the lamp, general type of the goniophotometer is the type C 
goniphotometer, in which the operating position of the lamp under test with respect to gravity is not 
changed.  
The construction of the goniophotometer should be designed to measure angular measurement of 
the lamp position relative to the photometer head. The measure position should be correct within 
±0.5°. 
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Scanning resolution fine enough to accurately define the test sample shall be used. For typical 
wide-angle, smooth intensity distributions, a 22.5°lateral (horizontal) and 5° longitudinal (vertical) 
grid may be acceptable.  
In general, the test distance which from the photometric centre of the lamp to the surface of the 
photometer head should not be less than 15 times the maximum dimension of the light emitting area 
of the lamp (normal to the lamp axis or 5 times dimension of the light emitting area parallel to the 
lamp axis). 
 

13.3 Lamp Testing Processes and Testing Tips 

13.3.1 Lamp Testing Processes 

1) Principle 
Basic principle of the measurement: the standard lamp and measured lamp are measured by 
spectrometer, and the luminous intensity of each wavelength is compared and calculated so as to 
obtain the optical and colour parameters of the lamp source. The electrical parameters are measured 
by corresponding power meter.  
2) Environmental requirements 

The inside and outside ambient temperatures of the integrating sphere are 25℃±1℃ with relative 

humidity no more than 65％ and Air movement for CFL lamp testing should not exceed 5m/min, for 
LED lamp testing usually suggested not exceed 0.2m/s. The air flow around the lamp is normal 
convective air flow, also vibration or shock of the lighting products are not allowed. 
3) Preheating of measurement sample 
The preheating of measured lamp is conducted on the preheating shelf which shall be placed within 
3 meters from the integrating sphere.  
4) Calibration of integrating sphere testing system 
 Installation of standard lamp 
 The standard lamp shall be handled carefully. 
 The test engineer shall wear gloves before taking the standard lamp out of its package.  
 Install the standard lamp: make the filament gap of the standard lamp to face the baffle. 
 Adjust the installation height of standard lamp so as to locate the standard lamp at the centre 

of the integrating sphere.  
 Testing of standard lamp 
 Start the spectrometer software and keep it in the spectrum scanning state. 
 Observe the standard lamp current data on the power meter. When the current reaches the 

specified value, click the software to testing. 
 After testing, the standard lamp documents shall be stored and named. The standard 

information will be used for the testing lamp. 
 Turn the power supply knob to reduce the voltage slowly until the power supply voltage 

reaches 0V and then turn off the power supply. 
 The standard lamp should not be handled until it is cool. Because after burning the filament 

the standard lamp is fragile. 
5) Lamp testing 
 Take down the measured lamp from the preheating shelf. The whole movement shall be rapid 

and stable.  
 Installation of testing lam p 
 During the installation of measured lamp, make sure the socket is fixed.  
 After the installation of lamp, test the measured lamp at the time interval of 1 minute. 
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 At the same time, voltage, current, power factor displayed in power meter, and the 
temperature in the sphere shown by thermometer shall be recorded.  

 Compare the luminous flux values and product power in documents measured. If the 
deviation is within 0.5%, the lamp parameters shall be regarded as stable and the lamp 
measurement is completed. 

 If the deviation exceeds 0.5%, repeat the above procedures of measurement until the 
deviation meets the requirements.  

6) Completion of testing 
 After the measurement, take off the measured lamps and put the lamps back in their specific 

sample area. 
 Turn off the spectrometer, power meter and power supply. Shut down all the application 

programs and close documents in computer. 

13.3.2 Testing Tips 

Environment temperature and humidity: environment temperature is required to be maintained 

between 25℃±1℃. Humidity should not exceed 65%. 
Device verification: Ensure the power load capacity, the precision of voltage and current equipment 
adjust to the meet of requirements; switch order of equipment should be according to the precision 
degree of equipment instrument, from low to high in turn. In the operation of the power supply, 
prevent the instantaneous voltage on the impact of the standard lamp. 
Make sure the inside coating of sphere coating is clean without any dust. 
The installation of the standard lamp should be careful: make sure no electric shock effect occurs 
when installing the standard lamp. After the installation of the standard lamp, confirm that the lamp 
is located at the centre of the sphere. Pay attention to the electrical parameters of standard lamp, 
which should not exceed the rated value. Ensure the rated current of the standard lamp remain when 
reading the testing data. Otherwise, a weak electric current shock may lead to a deviation of the data, 
which has a great influence on the optical parameters of the test lamps.  
Ensure that the transfer time of the measured lamp from the preheating shelf to the testing position 
is as short as possible.  
Confirm that the measured lamp is located in centre of the sphere. 
Shut down the entire system: when the test is completed, turn off the devices in order according to 
the degree of precision equipment, carried in descending order.  
 

13.4 Explanation of the Test Results Analyses Procedures 

13.4.1 Test Results Analyses  

1) Photometric data analyses 
The photometric data provided in the test report relates to a particular lamp, but its purpose is to 
provide the basis for further calculations, e.g. for the design of practical lighting installations. The 
information may include luminous flux values for the bare lamp(s), light intensity distributions, etc. 
Usually, the testing lab will do the correction (self-absorption and the light distribution matching 
correction) to the photometric data, especially for the luminous flux. For self-absorption correction, 
in view of the inconsistency of the shape, size and colour of the standard lamp and lamp under test, a 
wide spectrum light lamp should be adopted as an auxiliary lamp. The lamp should maintain a stable 
performance in the process of the self-absorption correction. 
2) Colorimetric parameter analyses 
Colorimetric parameter with the integral spectroradiometer method 
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Use an integral spectroradiometer method to measure the relative spectral power distribution curve. 
Calculate the chromaticity performance with reference to the colour coordinates, correlated colour 
temperature and colour Rendering Index specified in the CIE 15. 
Colorimetric parameter with the spatial spectrum scanning method 
Apply the distribution photometer or optical bench system to cooperate with the spectral radiation 

meter. Calculate the average colour coordinates  and  with the same angle interval 
set as the measurement of light intensity distribution. 
Calculate the correlated colour temperature (CCT) of the lamp by reference to CIE 15.  
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