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Abstract: My paper deals with theme of luminance analysis. The aim of the paper is to find out 

how change luminance of linear fluorescent lamps with the change of light source position. Linear 

fluorescent lamp will be measured in horizontal position and in vertical position. Digital camera 

will be used for measurement. Paper is divided into theoretical part and into practical part.  
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1. INTRODUCTION 

Luminance analysis is among the nonconventional photometric method. It used a digital camera as 

the measuring device and for the processing of measured data, a special program Lumidisp. It can 

be used for the assessment of uniformity of glare, lighting, contrast and to create luminance maps. 

Measurement of luminance in this analysis will be used to create the luminance map and to deter-

mine the distribution of luminance on the surface of a linear fluorescent lighting in the different po-

sitions. 

2. TEORETICAL PART 

Each type of light source reacts with change of the luminous flux to the change of the position in 

different ways. The position of the light sources affects their temperature. The change of luminous 

flux with change of position is the lowest for incandescent sources and for luminescent sources and 

the biggest change is for discharge light sources. Temperature of background can influence the size 

of luminous flux. The change of luminous flux with change of background temperature is lowest for 

incandescent sources and high pressure discharge lamps and the biggest change is for low pressure 

discharge lamps and for luminescent sources. 

For fluorescent lamps is the luminous flux proportional to mercury vapour pressure. Mercury va-

pour pressure is very low (about 400 Pa) and depends on temperature of the coldest place of tube. 

We can find the coldest place behind one electrode of fluorescent lamp. The optimal pressure is 

achieved at temperature 40 °C of the coldest place. If we install the fluorescent lamp inside the lu-

minary, it cannot be cooled down. The temperature of the coldest place can go up to 60 °C.  Lumi-

nous flux of this light source could decrease about 20%. This problem we can solve by installing 

CFLs with an amalgam filling, which can work in higher working temperature. The position of the 

lighting for diameters of fluorescent lamps T12 and T8 is random. The operation in a vertical posi-

tion for diameter T5 will be possible only with the marked slot facing down. Operation in a vertical 

position with the slot facing down is recommended too for circular fluorescent lamps. The biggest 

luminous flux is in horizontal position of lighting for linear type and the lowest luminous flux is in 

horizontal position for linear type. The difference of luminous flux between these two positions is 

about 5%. 
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The position of lighting is random for compact fluorescent lamps. The luminous flux of compact 

fluorescent lamps as well as linear fluorescent lamps is influenced by the background temperature. 

The highest luminous flux is in vertical base down position of lighting for linear type and the low-

est luminous flux is in vertical base up position for compact fluorescent lamps. The difference of 

luminous flux between these two positions is about 6%.  

3. PRACTICAL PART 

Linear fluorescent lamp Osram Lumilux Hellweiss T8 36W/840 was used for measuring. It had to 

be aged about 100 hours, because new one should have unstable light parameters. Measuring was 

realized in light laboratory with special fluorescent lamp holder. Fluorescent lamp was started two 

hours before measuring to allow its luminous flux, temperature and its spectrum. Lighting parame-

ters were allowed to stabilize between position changes at least one hour. Lamp was installed in 

special holder which didn’t reflect light. The special holder was situated in lighting desk. Digital 

camera was pointed on center of linear fluorescent lamp and so it could take picture of all length of 

fluorescent lamp. Digital camera was mounted on a tripod.  

Linear fluorescent lamp was measured in vertical position and in horizontal position. It was in each 

position twice. In vertical position it was measured with mark upside and downside and in horizon-

tal position it was measured with mark on the left side and on the right side.  
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Obrázek 1: Luminance map of linear fluorescence lamp in horizontal position with mark on the 

left side 
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Obrázek 2: Luminance map of linear fluorescence lamp in horizontal position with mark on the 

right side 

 

 

 

.  

Obrázek 3: Luminance map of linear fluorescence lamp in vertical position with mark on the 

down side 
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Obrázek 4: Luminance map of linear fluorescence lamp in vertical position with mark on the up 

side 

 

In Picture 1 and 2 there is fluorescent lamp in horizontal position. We can see that one part of fluo-

rescent lamp is brighter. It could be cause different properties of electrodes or phosphor. This phe-

nomenon is in Picture 3 and 4 too. 

4. THE CONCLUSION 

The aim of the paper was found luminance distribution of the fluorescent lamp. From taken pic-

tures we can see, that the luminance distribution is not steady. One part of discharge lamp was 

brighter. It can be caused manufacture technology. For the future it could be great to measure more 

T8 and T5 fluorescent lamps. It is the question, if other linear fluorescent lamps has this luminance 

distribution or it this concrete lamp was wrong. 
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