3 METOI0 3MEHIICHHSI HEraTUBHOTO BILTUBY XJ1I0OMEKapChbKOTO BUPOOHHIITBA HA HABKOJIUIITHE
CepeIoBUIIE POTIOHYIO:

- 3aMIHUTH 3acTapily TEXHOJIOTIF0 BHUPOOHMIITBA Ha OUTBII CydacHy, I TpH3BENE [0
3MEHIIEHHS BUKU/IIB OTPYHHHUX PEYOBUH B HABKOJIUIITHE CEPEIOBUIILIE.

- 3QIYYHATH JIO TMPOIECY BUPOOHUIITBA CHEIIANIICTIB BUCOKOTO KBaTi(iKAIlIHHOTO PIBHS Ta
30UTHIIATH KaJpoBe 3a0e3reueHa CIeIialiCTiB — eKOJIOTIB, sKi 6 MOTJIM O KOHTPOJIOBATH BUKHIN
3a0pyIHIOIOYMX PEYOBHH, BECTH PIZHOTO pOJY CIIOCTEPEKEHHS Ta KOHTPOJIb 32 BHUKHIAMHU
IIK{[UIMBUX PEUOBHH B aTMoc(epHe MOBITPs, 3eMJIIO Ta BOJIHI JDKEpea.

- 3HEMWICHHIO 3a0pyJHEHOTO MUJIOM TOBITPS 1 MPOMHUCIOBUMH Ta3aMU CHpUSiE HACAHKEHHS
nepeB. AJpKe, POCIMHUA HE TUTBKH MOTJIMHAIOTH TIOKCH]] BYTJICIIO, BUAUISIIOUN MPU I[bOMY KHCEHb,
aJie i po3CIIOI0Th 1 MOTJIMHAIOTH Pi3HI IIKIJIMBI PEYOBUHH.

- JUIs 3aT00IraHHsI IEPEBUIIICHHS BCTAHOBJICHUX HOPMATUBIB TPAHUYHOAOIYCTUMUX BUKHUIIB
y Tporeci BHpPOOHUITBA, HEOOXiTHO, BHKOPHCTOBYBaTH OOJaHaHHS TmepenadadyeHe 3TiTHO
TEXHOJIOTIYHOTO  pErJIaMeHTy Ta TPOBOJUTH PEKUMHO HAJIaro/[KyBaJibHI  poOOTH  Ha
KoTJIoarperarax |1 pa3 Ha TpH POKH.

3axo/1 0 OXOPOHI HABKOJIMIITHROTO CEPEIOBHIIA HATPABJICHI B MEPITy Yepry Ha CTBOPEHHS
3IOPOBHX Ta OE3MEYHUX YMOB Mpalli i MOOYTY JrO/eH, SBIAIOTHCS HANBaKIMBIIIMM CKIIQJIOBUM
BUPOOHMYOI JISUTBHOCTI YCiX MPOMHCIOBUX MiIMPHEMCTB, 30UTBIIEHHSM MPOIYKTHBHOCTI Tpai i
MPUCKOPEHHSM HayKOBO-TEXHIYHOTO MPOTPECy raiysi.
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STUDY OF LIGHT POLLUTION AND METHODS OF ITS REDUCTION THROUGH
LIGHT DESIGN

Light plays a huge role in our lives, it allows us not only to see but also to appreciate the color and shape of the
surrounding objects. But we should not forget about light pollution which negatively affects human health.
Key words: light, light design, light pollution.

Since the end of the XIX century with the advent of artificial lighting, our planet is becoming
brighter every year, the area of illuminated areas on our planet is about 2% larger - as well as the
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brightness of lighting. According to some studies, the night sky over the European Union is 85%
brighter than its natural state. In the US, this figure is 62%, in Japan - 98.5. In countries such as
Germany, Austria, Belgium and the Netherlands, the night sky no longer exists as such: it is
constantly illuminated by the reflected light of cities. Today, residents of megacities instead of
2,500 stars, really visible in the night sky with the naked eye, can see only a few dozen of the
brightest of them. And what's worse, this trend is growing steadily these days. The reason for this
phenomenon - light "pollution" of the atmosphere. That is, terrestrial light sources, primarily urban
lighting, interrupt the light of stars, which is even more scattered and the result of light pollution is
the phenomenon of "glow" of the sky: artificial light directed upwards is scattered by atmospheric
particles (molecules and aerosols). Intense night lighting threatens 30% of vertebrate species and
60% of invertebrates. It adversely affects the development of nocturnal species of insects, plants
and microorganisms. Due to the violation of the biorhythm, songbirds, for example, sleep less at
night, which shortens their lifespan, not to mention the lighted facades, in which they often break.
Human health also largely depends on this. The problem arises not only when the light from the
window opposite prevents you from sleeping. Light chaos on the road with areas of varying degrees
of illumination prevents concentrated driving. Disturbances in the natural change of night darkness
and daylight lead to disordered biorhythm, which causes sleep problems, headaches, increased
nervousness, mental problems. In addition, if the light at night is too much, then (even if your room
is dark), sleep will be disturbed and suppressed production of melatonin - a hormone that not only
regulates the endocrine system, but also, in particular, slows down the aging process. That is, in
principle, we can say: the more light, the earlier we age.

The problem of light pollution can be solved in two ways: 1 - to reduce smoke and pollution
of the atmosphere by industrial emissions, 2 - to apply new lighting technologies and improve the
quality of architectural projects.

Modern society, using economic and legislative levers, is able to competently solve lighting
problems based on a scientific strategy focused on technical progress. This requires the use of
energy-saving light sources (eg LEDs), efficient devices and rational lighting techniques. With
regard to energy savings, the following options are possible: 1) use of more efficient light sources
(for example, sodium lamps of high and low pressure); 2)exclusion of concentrated light flux to the
lower sphere (hemisphere), which increases the directed flow of light to the surface; 3) reduction of
the level of illumination of monuments; 4) when it is not necessary, using the dual mode system. In
the future, the amount of energy consumed can be reduced under the following conditions: 5)
limiting the deviation of the optics to the maximum possible level by directing the light directly (if
necessary) and the use of asymmetric optics;

6) the use of technical solutions in which light is directed from the bottom up; 7) use (for
luminaires located at ground level) of blinds and optics capable of controlling the level of light flux
with high accuracy. The indicators of the quality of the light environment include: the index of
blindness, albedo, brightness, light ripple factor [1, 35c].

The index of blindness is a dazzling effect arising from the direct glare of light sources. To
assess the lighting of residential and public premises as an indicator that regulates the limitation of
glare in lighting installations, the indicator of discomfort is used. This figure is not regulated for
rooms whose length does not exceed twice the height of the installation of lamps above the floor.
Due to the lack of devices for measuring the rate of blindness when examining the lighting of the
workplace, a preliminary assessment of the dazzling effect of lighting installations is carried out
visually. Brightness control is carried out in cases where regulations indicate the need to limit it (for
example, limiting the brightness of light work surfaces under local lighting; limiting the brightness
of luminous surfaces in the field of view of the employee, in particular when controlling the quality
of products in light, and etc.). The maximum allowable value of the ripple factor is regulated by
industry (departmental) standards. For example, "Hygienic requirements for personal computers
and work organization" set a standard for the coefficient of pulsation of lighting in workplaces with
computers, equal to 5%. In the absence of such norms, the value of the ripple coefficient is
determined by SNiP 23-05-95 "Natural and artificial lighting" depending on the category of visual
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work performed. When controlling the magnitude of the pulsation of illumination, special attention
should be paid to those workplaces where in the field of view of the worker there are moving or
rotating objects, ie the possible appearance of a stroboscopic effect. For such workplaces, non-
compliance with the regulated value of the pulsation coefficient is unacceptable, as the stroboscopic
effect can cause the most serious accidents. LED lamps are increasingly in demand in our market of
lighting products. The main feature of LED lamps is low power consumption and heat radiation,
and the service life is much longer than that of ordinary incandescent lamps. One of the main
advantages of LED lamps is environmental friendliness, in contrast to conventional ones, namely:
they have virtually no infrared and ultraviolet radiation, and unlike fluorescent lamps, they do not
emit mercury vapor. All artificial light sources are still trying to get closer to this ideal. Modern
light sources differ not only in the method of its production, the shape of the bulb and efficiency.
The main thing that interests us in lamps is what light they give. When buying a lamp in the store,
ask the seller about its color index. It is from this indicator depends on how adequate the colors of
your interior will look under artificial lighting. The color rendering index is denoted by the letters
Ra [2].

This figure should not be lower than 80-90, and ideally - 90-100. Regardless of the index, the
light is warm and cold. The place of application of these or those lamps depends on it. Warm light
has a yellowish tinge to the morning sun, so it is considered more familiar to the human eye than
cold. Incandescent lamps and halogens close to them have such radiation. Currently, fluorescent
lamps of the warm spectrum are also being produced. Warm light is ideal for living spaces. In
rooms where the family spends the evening, relax and eat, designers recommend installing
chandeliers that give diffused warm light. It adjusts to the ease of communication, relaxes and
creates an atmosphere of comfort. But keep in mind that an incandescent lamp increases the
sharpness of color. In this its radiation is similar to the light of a candle. It enhances the color of
those interior details that have warm colors, and mutes cold shades. In the yellow light of ordinary
incandescent lamps there are no blue and purple rays, so the transfer of blue and green colors in the
interior is distorted. Cold tones in electric lighting darken and change their shades: blue turns
greenish, blue fades, dark blue turns black, and purple seems red. Therefore, if your room is lit by
incandescent lamps, avoid these colors in the interior or change the lamp. Halogen lamps are also
considered warm, but their radiation has a shade closer to natural light, so the colors in this light are
less distorted. In bathrooms and near mirrors, this light is also better, as it more accurately conveys
the color of the skin. To create optimal conditions for visual work, the quantity and quality of
lighting should be associated with the color environment. Thus, if the interior is painted in dark
colors, then to create good lighting it is necessary to use more powerful light sources, because dark
surfaces absorb a significant part of the light flux and create contrasting light shades that tire the
eyes. Excessive shine of the surfaces of the surrounding structures can also be the cause of fatigue.
Shiny surfaces create light glare that causes temporary blindness. Uneven lighting and different
brilliance of surrounding objects leads to frequent readaptation of the eyes during work and, as a
result, to rapid fatigue of the visual organs. Therefore, well-lit surfaces in the field of view, it is
better to paint in medium light colors. Depending on the spectral composition of light fluxes emitted
by light sources, the colors of the surfaces of surrounding objects are perceived differently.
Therefore, when creating a comfortable color climate in the production premises, next to the correct
solution of the color environment, the choice of the most rational light sources is of great
importance. Production lighting, depending on the light source, can be: natural, artificial and
combined [3].

Lighting plays an important role in human life. About 90% of information is perceived
through the visual canal, so properly performed rational lighting is important for all types of work.
Light is not only an important condition for the work of the visual analyzer, but also a biological
factor in the development of the human body as a whole. For a person day and night, light and
darkness determine the biological rhythm - vigor and sleep. Thus, insufficient light or its excessive
amount reduces the level of excitation of the central nervous system and, of course, the activity of
all life processes. Rational lighting is an important factor in the overall culture of production. It is
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impossible to ensure cleanliness and order in a room where it is dark, the lamps are dirty or in an
abandoned state. The condition of the lighting of industrial premises plays an important role in
preventing occupational injuries. Many unquenchable cases in the workplace occur due to poor
lighting. The losses from this are quite significant, and, most importantly, a person can die or
become disabled. Rational lighting must meet the following conditions: be sufficient do not form
shadows on the work surface; not to blind the worker; the direction of light flux should correspond
to convenient performance of work. It helps maintain a high level of efficiency, maintains health.

Light pollution control also plays an important role in the world. This will reduce mental
disorders in people and improve the quality of life.
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MOHITOPHUHT CYYACHOT' O PAJJIOEKOJIOTTYHOI'O CTAHY PUBOBOJTHHUX
EKOCHUCTEM KHiBCBKOI OBJIACTI

JlocnmipKeHO KOMIUIEKCHUH Cy4acHHH CTaH PajiOaKTHBHOTO 3a0pyAHEHHsS PUOOBOIHHMX E€KOCHUCTEM ITiBIEHHOI
yactuHu KwuiBcbkoi oOmacti. Bu3HaueHo miiybHICTH 3a0pyJHEHHsS a0lOTMYHMX Ta NMHUTOMY aKTHUBHICTH OlOTHYHHX
KOMITOHEHTIB BOJIOIM, 10 (hOPMYIOThCS 3a paxyHok pamionykniais °’Cs i *’Sr. JlociimKeHo sSKicTh TOBApHOI pHbU Ha
TIPE/IMET BiJITOBITHOCTI KPUTEPisIM pajiianiiiHol Oe3rmeKu.

Kmouoi cimoBa: pamionykmigu, ’'Cs i *Sr, nuroMa akTMBHICT, WIiIbHICTH 3a0pyIHEHHS, pajiaiiiiHe
3a0pyAHEHHS, BOAHI €KOCHCTEMHU.

3 MOMEHTY MOBHOMACHITa0HOI ekoyoriyHoi kartactpodu Ha YopHoOmmbCchKii AEC Bxe
MUHYI0 34 poku, ane ii HelaJHU BIUIMB JIFOJCTBO Biq4yBaTUME 1€ JEeKUTbKa cTONITh. Ha necstku
POKIB Oy BHBEIEHI 3 CUIbCHKOTOCIIOAAPCHKOTO BUKOPUCTAHHS OPHI 3€MIIi, CIHOKOCH, ITaCOBHIIIA,
CaJlKH, JIICH, a TaKOXK BOJHI 00 €KTH pHUOOTOCIIOAapCchbKOro Mpu3HavYeHHs. JIuiie B Hamiil nepxasi
MacITaGHUX 3a0pyIHEHb IITYYHAMH, TPHBAIO iCHYIOUMMH pagioizoTomamu ~ Cs i *°Sr 3a3Hamm
Maibke Bci MIBHIYHI perioHd KpaiHW Ta 3HaYHAa YaCTHHA JIICOCTENOBOi 30HH, J0 SKOI BITHECEHO 1
KuiBcbky 00acTh. 3aKOHOJIaBYO JTO3BOJICHO BEACHHS CUIHCHKOTO TOCIHOJAPCTBA HA TEPUTOPISX 31
IITBHICTIO 3a0pyHEHHS TPYHTY IOHAJ J0aBapiiiHUi piBeHb i30Tomamu 1e3iro Big 5,0 mo 15,0
Ki/km?, aGo crponmiro Bim 0,15 mo 3,0 Ki/xm?.

BimHOCHO BOJHUX €KOCHCTEM BapTO BIIMITHTH, IO HA CHOTOMIHI PIBEHBb 3a0pYAHEHHS PIUOK,
0 3a3HaIM 3a0pYyIHEHD PaIIOHYKIiIaMu 3HU3UBCS jwuiie Ha 10-15 % NOopiBHSHO 3 MOKa3HUKAMH
TPUALATAPIYHOT TAaBHOCTI. 3a TaKMX yMOB, OCOONHMBOi yBaru BHMararOTh BOJIHI €KOCHCTEMHU, SIKi
BUKOPUCTOBYIOTBCS ISl IPOMUCIIOBOTO PO3BEACHHS MPICHOBOJHUX BUIIB pubd. Puborocmomapchki
00’€KTH — T CKJaJHI E€KOCHCTEeMH, 10 CKIAay SKUX BXOISITh TaKi KOMIIOHEHTH SIK JIOHHI
BIJIKJIQJICHHS, BOJOPOCTI, BUIII Ta HWXYl BOJHI POCIWHU Ta TiApOOIOHTH, MO 00 €aHAHI
OPUPOJHUMH BOAaMHU. Yci 1i OlOTHYHI Ta ablOTHYHI KOMIIOHEHTH YTBOPIOIOTH MK C000I0
TpodiUHKMil JAHIIOT, MO JAHKAaX SKOTO pamioHykmimm °'Cs i “°Sr 3 JerkicTio 3aaydaioThcs y
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