Efficiency and quality of artificial lighting 

ТЬе aim: Study of quantitative and qualitative characteristics of light. 

Familiarity with the various light sources and instruments for measuring the 
quantitative characteristics of light. 

Basic statements and formulas 

Lighting is the receipt, distribution and utilization of light energy to provide 
ап enabling environment vision subjects and objects. It affects the mood and 
feeling, determines the efficiency of labor. 

Efficient lighting and jobs is опе of the most important conditions for 
creating ап enabling and safe working condition. 

Lighting сап Ье of three kinds: natural, artificial and combined (mixed) 
depending оп the source of light. Lighting specifications adopted in physics are 
used for hygienic evaluation of lighting. 

Visible light is part of the spectrum of electromagnetic waves ш the 
wavelength range from 380 to 770 пт detected Ьу the human еуе. 

Luminous Flux is energy per unit time that is radiated from а source over 
visible wavelengths. More specifically, it is energy radiated over wavelengths 
sensitive to the human еуе. 

Luminous intensity is the spatial density of luminous Пцх, 
I=dF/dw, 

where dF is luminous Пцх, dw is а spacial angle. 

Illumination is the surface density of luminous Пцх. 

E=dF/dS, 

where dS is surface area. 

Luminance is а photometric measure of the luminous intensity per unit area 
of light travelling in а given direction. It describes the amount of light that passes 
through or is emitted from а particular агеа, and falls within а given solid angle. 

B=cosa*I/dS, 

where а is angle between light emission direction and surface. 
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Artificial lighting provided in rooms, which lacks natural light, and also for 
lighting the premises during the hours of the day, when the natural light available. 
As а source of artificial light used incandescent and discharge lamps. 
In incandescent lamps light source is ап incandescent tungsten wire. These lamps 
provide а continuous emission spectrum with increased intensity in the yellow-red 
spectrum. Regarding the construction of ап incandescent lamp are уасиит, gas- 
filled, halogen. 

Ripple factor lighting К, is another important parameter characterizing the 
quality of lighting: 

К
 (Emax+Emin) 

П = ...;.....;,,;.:.::.:.:...----"'~ 

2Еср , 

where Еmах is maximum value of the pulsating light оп the work surface; 

Emin is minimum value of the pulsating light; Еср is average value of the light. 

Pulsation of light arise [гот the powering of light sources Ьу alternating 
voltage. Especially high values of the variables they аге using the inertia of lig]lt 
sources which are fluorescent lamps. 

The stroboscopic effect is а visual рЬепотепоп caused Ьу aliasing that 
occurs when continuous motion is represented Ьу а series of short ог instantaneous 
samples. It occurs when the view of а moving object is represented Ьу а series of 
short samples as distinct from а continuous view, and the moving object is in 
rotational ог other cyclic motion at а rate close to the sampling rate 

ТЬе coefficient of luminous Пцх ог efficiency lighting эувтегп is defined as 
the ratio of luminous Пцх to total Пцх of light sources used. 

1] = Ff.

Fn 

ТЬе value of luminous Пцх F[ сап Ье determined from measurements of the 
гоот average luminance according to the formula: 
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where S is гоот space, т 2. 

When designing the lighting [ог the evaluation of Пцх Fф formula is used: 

F[ = ЕSКзZ, 
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where Е is normalized luminosity, 1т; Кз is safety factor takes into account 
the aging of the lamps, dust and pollution fixtures; Z is coefficient of цпеуеп 
illumination. 

Reflecting properties of surfaces of а room сап Ье taken using the reflection 
coefficient of luminous flux р. In the case of а uniform diffusion of reflection 
when the reflected light Ьеат is scattered with the same brightness in all 
directions, the brightness of the diffusion region is uniformly reflecting surface is 
equal to: 

р 
Ватр = Е;, 

where Е is illumination of the surface. 

The most widely used in industry are gas discharge lamps low and high 

pressure. 

The results of measurements of illumination for the variant with dark and 

light colored walls calculated value of the actuallight flux: F [ас Ьу the formula: 

Ffac=EmvS 

where Егпс-тпеап value of illumination; S- агеа ofthe premises model, т2 

Calculate the coefficient 11 of ighting installation for the version with the 
dark and light colored walls Ьу the formula: 

11= FfaclF! 

Results and measurements 

The totalluminous flux of is selected at nominal capacity for each type 
lamps Ьу the table: 

	Filament lamp 
	Luminescent lamp 
	Нагояеп lamp 

	Illumination, lux 
	
	

	11 
	
	


Conclusion: Base your conclusions оп what уои actually did. Ве factual and 
concise. Write down basic values ofyour calculation and overall conclusion ofthe 
work done. 
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