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Background. The transition to alternative energy 
sources and its sustainable use is one of modern global 
problems. The introduction of resource-saving systems 
and technologies in JSC Russian Railways is composed 
of a set of measures aimed at energy conservation and 
energy efficiency, as defined by federal legislation [1]. 
Among other things –  introduction of energy-efficient 
lighting equipment for illumination of premises and 
territories of railway facilities, advanced light sources, 
which, in particular, include compact fluorescent energy 
saving lamps.

Objective. The objective of the authors is to consider 
some important issues related to electromagnetic fields 
strength of compact energy-saving fluorescent lamps.

Methods. The authors use general scientific and 
engineering methods, comparative analysis, graph 
construction.

Results.
The object of study
Transition from outdated incandescent light bulbs to 

new energy-saving lamps is caused by their high luminous 
efficiency, long service life and low heat generation. In 
this regard, there are not only technical problems, but 
also the question of potential danger that can be posed 
by energy-saving lamps for environment and human 
[2, 3].

Compact fluorescent lamps, unlike conventional 
incandescent lamps that emit visible light upon heating 
of a tungsten filament being in a glass flask with inert gas 
operate under a principle of a fluorescent tube, collapsed 
or in a form of a compact spiral or like letter U. The body 
of such a lamp contains a ballast electronic device that 
ensures generation of electric pulses to maintain a gas 
discharge in mercury vapor contained in the tube. The 
electrical discharge creates a pulsed ultraviolet radiation 
converted into visible light by phosphor deposited on inner 
walls of the tube.

This technology has a higher efficiency than 
conventional incandescent lamps, however, has some 
drawbacks: other spectral composition of emitted light, 
content of mercury in the tube and generation of 
electromagnetic fields (EMF) associated primarily with 
the electronic ballast device. Measurements of EMF of 
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ABSTRACT
The questions related to potential environmental 

and hygienic hazard, which may be caused by 
electromagnetic field of compact energy saving 
lamps, are considered. The results of measurements 
of electromagnetic fields in low frequency domain: 

spectral composition, intensity depending on 
distance for lamps of various types and power 
consumption are presented. It is shown that 
maximum value of electromagnetic field frequency 
of 50 Hz from the measured energy saving lamps 
does not exceed the maximum permissible levels.

compact fluorescent lamps of different manufacturers 
were carried out in low [4], medium and high frequency 
ranges [5]. But it does not address issues related to 
spectral composition of EMF of lamps at low frequencies, 
as well as connection between the form of lamps and their 
power with distance and intensity of the fields generated 
by them. And that was the purpose of our study, 
conducted on the basis of Research Institute of 
Occupational Medicine.

Materials and methods
The study of electromagnetic field intensity was 

conducted using the field-intensity meter of electric and 
magnetic components NARDA EFA-300 (NARDA Inc., 
USA). It allows EMF spectral analysis using a Fast Fourier 
Transform in the frequency range of 5 Hz to 32 kHz with 
a bandwidth (at the level of + 0 / –3 dB) up to 32 kHz. The 
testing regarded six compact fluorescent lamps «Osram» 
(France), with minor differences in power consumption 
and differing in appearance and luminous flux. Type and 
characteristics of the lamps are shown in Table 1.

Results and discussion
During the measurement antenna of EFA 2245 / 

90.31 in the dielectric holder was placed on the 
vertical axis of the compact fluorescent lamp at five 
points at distances of 1, 5, 10, 15 and 30 cm from its 
apex. The first step was to register the EMF spectrum 
of lamps in the frequency range from 5 Hz to 32 kHz. 
Analysis of the results showed that the spectra differ 
only in amplitude of the spectral components, while 
their ratio does not vary with the type of lamp and its 
power. The typical form of the EMF spectrum (electric 
component) of the compact fluorescent lamp is shown 
in Pic. 1. The spectrum contains the main electric 
component of EMF at a frequency of 50 Hz and to a 
lesser extent –  harmonics.

Based on the obtained spectral composition of EMF 
were conducted basic field strength measurements of all 
lamps at a frequency of 50 Hz. Analysis of the results 
shows that the value of EMF strength at a distance of 
30 cm from lamps within the measurement errors are 
virtually identical and are in the range of 45,4 to 48,5 V / m. 
However, at a distance of one cm differences arise 
regarding primarily bulbs of lamps with a compact spiral 

Table 1
The main characteristics of energy-saving compact fluorescent lamps «Osram»

General view and type of lamps Power Luminous flux Color 
temperature

Dimensions

 Osram «Micro Twist» 15 W 970 lm 2700 К 103×48 mm

 Osram «Micro Twist» 12 W 740 lm 2700 К 97×48 mm

 Osram «Dulux Superstar Classic A» 14 W 740 lm 2700 К 140×71 mm

 Osram «Dulux Star compact» 11 W 600 lm 2700 К 119×43mm
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(«Micro Twist») and of classical forms («Dulux Superstar 
Classic A») (see Table 2).

Of all six measured lamps only for classically shaped 
«Dulux Superstar Classic A» a value of EMF intensity is 
less dependent on the distance from the lamp. However, 
despite the fact that it has the smallest value of its strength 
of EMF at a distance of 1 cm (339,8 V / m), the value of 
the same parameter at 30 cm is the maximum of all 
measurements and is 48,9 V / m. An intermediate position 
on the results of measurement of EMF with a frequency 
of 50 Hz is taken by «Duluxstar Compact», in which at least 
power consumption of 11 W the value of intensity is 
comparable with the values of «Micro Twist» lamps, but 
the luminous flux is less and is 600 lm.

Conclusions. According to the measurement results 
it can be assumed that the value of strength of electric 
component of EMF at a frequency of 50 Hz of compact 
fluorescent lamps depends on design of the light emitting 
tube, as well as on the power consumption of the lamps.

The obtained data allow to consider as the most 
optimal for compatible characteristics (luminous flux, 
dimensions and even distribution of EMF intensity 
depending on the distance) the lamp «Dulux Superstar 
Classic A». The maximum values of EMF intensity at 50 Hz 
frequency are at a distance of 1 cm of 459,3 V / m and at 
30 cm are of 48,9 V / m.

Maximum permissible level of strength of EMF with 
frequency of 50 Hz in the workplace throughout the work 
shift in accordance with sanitary-epidemiological rules 
and norms is 5 kV / m [7], and in residential areas –  not 
more than 0,5 kV / m [8]. Speaking from the standpoint 
of these criteria about EMF safety of compact fluorescent 
energy saving lamps, their absolute safety for the 
environment and humans can be clearly noted.
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Table 2
The values of strength of the electric component of EMF of 50 Hz frequency at different 

distances from the top of the compact fluorescent energy-saving lamp «Osram» (vertical axis)
Lamp type, power consumption and 
luminous flux

Strength of electromagnetic field with a frequency of 50 Hz, V/m

Distance from the lamp, cm 

1 5 10 15 30

«Micro Twist» 15 W, 970 lm 459,3 189,6 117,5 82,2 47,4

«Micro Twist» 12 W, 740 lm 449,7 175,6 113, 4 82,2 45,4

«Dulux Superstar Classic A» 14 W, 740 lm 339,8 177,2 105,5 77,8 48,9

«Duluxstar Compact» 11 W, 600 lm 403,2 196,6 109,8 78,0 47,2

Pic. 1. The characteristic spectrum of electromagnetic 
field (electric component) of the compact fluorescent 

lamp in the frequency range from 4 Hz to 2 kHz.
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