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This article examines the functions, profitabiligconomy, and characteristics of different types of
household lamps.

Introduction. The sunlight plays an important role in a humda. IHowever, apart from the sunlight,
man extensively uses artificial sources to makeetim&ronment more suitable for work and leisureoderly
designed and chosen lighting provides comfort anddnincreases brain's efficiency in work, and &dtppre-
serve health. Selection of high-quality lightingnist only to achieve sufficient light, but alsoiability, safety,
profitability in practical life of people.

Task formulation.The study of different types of household lamps.

In modern lightening of domestic premises, five mmgpes of artificial light sources are used: irdes:
cent lamps, halogen incandescent lamps, fluoresaemts, discharge lamps and LEDs.

The advantage dhcandescent lamps (IL)s their familiarity, prevalence and low cost. Hawg the
conventional incandescent light bulb (Fig 1, a) dw its design features, 6 - 8% of the electricitpsumed is
converted to light [1], whereas the rest is corectihto thermal energy (heat). As for the disadagatof incan-
descent lamps, we take into consideration thaethission spectrum is different from natural daytigiich is
dominated by the yellow and red lights, and congptée absence of UV light needed for normal fumitig.
The service lifeof incandescent lamps is short and usually doesumation more than 1,000 hours. Organiza-
tion of high technical level of lighting using tleelamps is difficult. Therefore, despite the fawtttincandescent
lamps are the most common source of light, thedgally give away places to other types of lampsdrdy,
incandescent lamps have become widely used widtnat mirror coating that increases the light otitMir-
rored lamps that emit directional light are theiestsway to create light accents. They are alsigded for the
use in embedded, pendant, ceiling and wall lamps.

The light ofhalogen lamps (ILT)- scattered from wide, soft, non-giving shadowdramatically limited
narrow beam - makes it possible to find countl@gsting options [2]. ILT miniature cones (Fig. 1), &re not
formed from normal glass, but from refractory siliglass. Working conditions of ILT filament can tedled
"rehabilitation”. Evaporation from its surface, gsten particles connected with particles of halpgenm
chemical complexes. Reflected from hot walls of ¢uartz cone, these convective chemical complex@gem
back to the filament. The thermal decompositiocaiplexes returns the tungsten particles back thaaur-
face of the filament. This return process takeselen a dynamic equilibrium with the evaporatiomgass.
Halogen lamps, in contrast to conventional incaceieslamps, provide light with a high color tempara (ap-
proximately 3000 K). Elevated values of the colemperature of the filament ILT provides a shifttlod emis-
sion spectrum to shorter wavelengths. The maximanfifation of IL is in the yellow-green region. InTL this
region is in the green area, where the sensitvitthe human naked eye is much higher. In otherdsjoll. T
light is tightly close to the sunlight. In companiswith IL, they are more durable, they provide entight if
subjected to the same quantitative power, and @iai@ constant value of flow during the entire pérof op-
eration. New generation of halogen lamps has a thaéation of the beam, the presence of heatertie coat-
ing, superior color reproduction. The level of alfiolet radiation emitted by halogen lamps is Jgtlg. Therefore,
being in a room lit by halogen lamps for a perié@ dours is equivalent to 10 minutes of beinghimdiirect sunlight.

In gas-discharge lampthe light emitters are gases or sodium vapor, umgrarising due to the pas-
sage of an electric current through them (Fig.)1,Tbe emission spectrum is linear, where a lamgp@artion
(30%) is concentrated in the visible region [2]eTdlow of gas has a higher profitability. Howeuwbe spectrum
of gas sources consists of separate lines andysdifferent from the usual white light to the humaye. If this
factor plays a minor role, so such sources sucaisséplace the incandescent lamps, for examplegnillu-
minating highways. As a serious disadvantage fectdirge lamps, we include its inability to adjumst tumi-
nous flux. The principle of operating gas dischaegaps is as follows. After turning on the disclatgmp, a
current flows through the buffer gas in the burigwe to thermal effects, there occurs the evapmraif mer-
cury, sodium or halide, until their vapor pressigretabilized, and reaches the pressure in theingpdondition.
This so-called flare-up time, can be up to 1-4 r@suThe re-ignition time averages out to 10 miswuch
lamps are usually used for continuous lightinglosed luminaries.

Fluorescent lamps the world's second most common source of light], for example, in Japan, they
even occupy the first place, overtaking incandesleanps. Every year the world produces more thanhmltion

293



MATERIALS OF IX JUNIOR RESEARCHERS’ CONFERENCE 2017
ITC, Electronics, Programming

fluorescent lamps (Fig. 1, d). The first sampleshaf modern type fluorescent lamps have been shxynthe
American company General Electric at the World aikew York in 1938. Over the past 65 years ofeiice,
they have become part of our lives, and now iigltto imagine any large store or office, in whikhre would
not be a single fluorescent lamp. The fluorescamipls contain a light emitter substance - phospherglow of
which is due to any form of energy other than h&hts is commonly called "cold glow". In househdligores-
cent lamps, phosphor coated on the inner surfadbeoflischarge lamp radiates band spectrum byvidted
radiation of the discharge. The phosphor is seateictesuch a way, that it compensates with the @afy of the
gas glow luminescence. In the standard bulb typéh&lo phosphate is used. The result is a sourcadidition
which color is close to the Sun. Fluorescent laamgscharacterized by their lumen maintenance, isga@olor
and high luminous efficiency. There are also lamvjih warm light close to the color of incandesclamps, as
well as the subdued light with a low dose of UViatidns. Small sized ones (up to 0.16 mm) are gh thumi-
nous flux and with exceptional design flexibilityasy installation of the light unit in modular @il systems,
and effective in dealing with the redistributiontb& luminous flux. Fluorescent lamps diffuse liginich more
than the "point" sources (incandescent, halogatissharge lamps). They are ideal for illuminatinmeo spaces
such as an offices or industrial premises. It mremended for them to be used where low initiatsase a
priority. Compact fluorescent (decorative) lampsdarce more light with virtually no heat, convertimg to 25%
of the electricity consumed in the world [3]. Thendce life of such lamps is 15 times longer thacandescent
bulbs.
For the latest generation, light sources inclue® bulbs and lasers lasers in the optical range (Fig, 1,

e). They emit light so-called excited active medi(gases, crystals, solutions), which creates aarse/popula-
tion of quantum energy levels. At this stage, tiltechnology is the most expensive of all the a&boptions,
but with an increase in their production, theicprand value decreases. Besides, their use doesquite recy-
cling industry lamps containing mercury, as welttzs fact that LED lamps are the closest to tharsgpectrum

[4].
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Fig. 1. Different types of lamps:
a - incandescent lamjy; - halogen lamp¢ - gas-discharge lamp;
d - fluorescent lamps - led-lamp

To apply a comparative analysis for the functiohdifferent lamp types, we use the characterigtics
vided in Tab.1 IL3 lamps where used.

Table 1 —Characteristics of different lamps

Power
Name . nght output Price (BYR) Lifetime (hours)
Consumption| (equivalent in-
candescent lamp

Incandescent lamp 100 100 0,5-1 1 000
Halogen 40 100 2-3 4 000
Fluorescent (energy 20 100 5-12 10 000
saving)

LED 5 100 1-60 100 000
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The results of the comparative analysis of pow&sumption and the cost of replacing the failed lamp
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are shown in Table 2. It was assumed that the geetaily lamp operating time is about 7 hours.

Tabl. 2 — Cost of operation

Consumption per 1 | Consumption per 2| Consumption per 5
Power con- | year of service (BYN)|  years of service years of service
Name sumption per (BYN) (BYN)
year (kW-h) . -
Taking into account the cost of the lamp and igaeement
Incandescent 255,5 36,22 74,1 195,68
lamp
Halogen 76,65 15,79 32,24 83,07
Fluorescent
(energy 51,1 16,64 23,62 56,54
saving)
LED 12,78 41,66 43,41 49,14

Experimentally, the lighting characteristics of th types of bulbs where analyzed: incandescerk IL

B100 and Lisma B. Experiments were carried outhenghotometric bench FS-3, as well as for the maasu

equipment, HN25/7 visual photometer, light meted16, a laboratory autotransformer LATR, voltmeteC A

50-250V (value of division 10V), ammeter with odisi100 - 500 mA (10 mA value of division) were uséde
results are shown in Figure 2.
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Fig. 2 Efficiency depending on the power consumptio

It is evident that the application of light for arppd of several years (1-3 years) the most efitcenergy
consumption and the price is the energy saving ldfnpe are talking about a longer period (overeérs), the
most efficient is LED lamp, because of its low aamgtion and long service life.
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