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OCBITJ/IIOBaJIbHUX YCTaHOBOK

2. Progress of methods and regulatory basis for measuring and controlling the quality parameters of LED lighting
installations

Pedepar:

1. B puceprauii po3risgaioTbCs MUTaHHS BUMIPIOBAaHHS [IapaMETPIB SIKOCTI CBiTJIa CBITJIOAI0HUX CBITUJILHUKIB
(;mamm), 3o0Kpema KOJipHOCTi, KOJIbOPOIIEPeIaBaHHS, MEPEXTIHHS CBITJIOBOTO ITOTOKY, (OTO6i0I0TiYHOI 6€3MEYHOCTI
CHHBOTO CBITJIa, a TAKOX [TI0Ka3HUKIB AUCKOM@OPTY Ta 3aCIIIITIOBAHOI 6JIMCKABOCTI CBITIOI0OAHUX OCBITIIIOBAJIbHUX
yCTaHOBOK. [TokaszaHo, 1110 BCi CBIT/IONi0AHU, B IKUX /J1S1 3MiHUM KOJIipHOCTi BUKOPHUCTOBYIOTH JIIOMiHOGOP, a TAKOXK
CBITUJIbHUKY (JIJaMIIN) Ha iX OCHOBi MalOTh KyTOBY HEPiBHOMIPHICTb KOJIIPHUX IapaMeTpiB. 3BaKal0uu Ha Lie
PEKOMEH,0BAaHO MPOBOAUTY BUMiPIOBAHHS Ta BCTAHOBJIIOBATH BUMOTY B HOPMATUBHUX JOKYMEHTAaX Ha

CBITWJIBHUKY 3 MiIBUIIEHUMU BUMOTaMU [0 KOJIIPHOCTI SIK yCepeAHEHI TOKa3HUKY KOOPAMHAT KOJIiPHOCTI Ta



KopesiboBaHOI KosipHoi Temnieparypu CCT, Tax i iX 3Ha4Y€HHS B IEBHOMY HaIIPSIMKY. EKClIepUMEHTaIbHO
BCTAHOBJIEHO, 1O [1714 OLIiHIOBAHHA SIKOCTi KOJIbOPOIIEpeNaBaHHs BUKOpUCTaHH MeTtony CRI nae 3aBuiieHi
3HavyeHHs 711 Ra 90 6inbln K HA TPU OAMHULI B OPiBHSAHHI 3 MeTogukamu TM-30. BingzHavyaeTtncs, 110 s
OLIiHIOBaHHS KOJIbOpPOIlepeNaBaHHs CBITUJIbLHUKIB 3 MiJBULIEHUMU BUMOTaMU J10 SIKOCTi CBiTJIa HE JOCTaTHbO
3aCTOCOBYBATH METO/, ITOKa3HMKa Ra, a HEOOXiTHO TOAATKOBO BUKOPHUCTOBYBATU Cy4acCHi MeTOAU, Hanpukian TM-
30. IIns nigBUILIEHHS TOYHOCTI BUMIPIOBAaHHS ITIMOMHU Ta iHAEKCY MOIYJIALi, a TAKOX [IOKa3HUKa
CTPOOOCKOIIIYHOr0 €(PEKTY BAOCKOHATIEHO METO], 3 BUKOPHUCTAHHSIM iHTerpyro4oi Kyii. CPopMyaboBaHO 1151
CBITJIOLiOAHMX CBITUJILHUKIB TMYaCOBi BUMOTHY 110 PiBHS MOZYJIALII Ta METOIiB BUMiPIOBaHHS IapaMETPiB
MEPEXTIHHS CBITJIOBOTO MTOTOKY Ha nepiof 1o BcTraHoBeHHS CIE ennHux BUMor. Ha OCHOBI 3a71€5KHOCTI Bif,
KOp€JIbOBAHOI KOJIIPHOi TeMIIepaTypy rpaHUYHUX 3HaUY€Hb ICKPABOCTi 1151 rpynu pusuky RGl po3pobieHo
CIIPOILLEHUI METO]], OLIiHIOBAHHSI TPYIIM HEOE3IIEUHOCTi CUHBOTO CBiTJIa CBITUJIBHUKIB (JIaMIT) [J1s1 3arajIbHOTO
OCBITJIEHHSI B yMOBaX MaCOBOTO BUPOOHUIITBA. 3alIpONIOHOBAHO OLiHIOBAHHSI CKOPUTOBAHOTO y3arajlbHEHOTrO
nokasHuka auckomdopty (UGR ), 0 BpaxoBye HEPiBHOMIPHICTb SICKPaBOCTi CBITJIONiOAHUX CBITUIbHUKIB,
IIPOBOJIATH 32 METOJIOM, 110 Ilepefdadae BUMIpIOBaHHS rabapUTHOI Ta €(peKTUBHOI SICKPaBOCTi, a TAKOX
KoediljieHTa e(pEeKTUBHOI IIJIOLLi B IJAOOPATOPHUX YMOBAX, a SICKPaBiCTh (POHY Ta iHIEKC MOJIOKEHHSI CBITUJIbHUKA B
OCBITJIIOBJIbHIM YCTAHOBI - B "IOJIbOBUX" YMOBax Ha 3MOHTOBAaHIN yCTaHOBL. [Iy1s CIPOIyBaHHS OL[iHIOBAaHHS
IcKoM(pOPTHOI Ta 3acIIinIoBaHoi 6J1MCKaBOCTI IIPOIIOHYETHCS B TEXHIUHIN JOKyMEHTAaLlii Ha CBITUJIPHUKU Ta B
KaTaJjlorax BUpOOHMKAaM BKa3yBaTH MaKCHMaJIbHY SICKPaBiCTb Ta 3HAUE€HHS KOPUT'YIOYOro KoeillieHTa, 110 BpaxOBye

HEPIBHOMIPHICTb SICKPABOCTI JAHOTO CBiTUJIbHUKA.

2. The dissertation considers questions the measurement of light quality parameters of LED luminaires (lamps),
including chromaticity, color rendering, flicker of luminous flux, photobiological safety of blue light, as well as
indicators of discomfort and disability glare of LED lighting installations. It is shown that all LEDs in which a
phosphor is used to change the color, as well as luminaires (lamps) based on them, have angular unevenness of
color parameters. Taking this into account, it is recommended to measure and establish requirements in
regulatory documents for luminaires with increased requirements for chromaticity, as the averaged indicators of
chromaticity coordinates and correlated color temperature (CCT), and their values in a certain direction. It has
been experimentally established that for assessing the quality of color rendering, the use of the CRI method gives
overestimated values for Ra 90 by more than three units in comparison with the TM-30 methods It is noted that to
assess the color rendering of luminaires with increased requirements for the quality of light, it is not enough to use
the Ra indicator method, but it is necessary to additionally use modern methods, for example, TM-30. To increase
the accuracy of measuring the depth and index modulation, as well as the stroboscopic effect, the method using an
integrating sphere was improved. Temporary requirements for the level of modulation and methods of measuring
the parameters of flicker of the luminous flux for the period before the establishment of CIE uniform requirements
are formulated for LED luminaires. Based on the dependence on the correlated color temperature of the
luminance limit values for the risk group RG1, a simplified method for assessing the blue light hazard group of
luminaires (lamps) for general lighting in mass production conditions has been developed. It is proposed to
assessing the corrected unified glare rating (UGR ), which takes into account the non-uniform luminance of LED
luminaires, to be carried out using methods that provide for measuring the overall and effective luminance, as well
as the coefficient effective area in laboratory conditions, and the background glare and the index of the luminaire
position in the lighting installation - in the "field" conditions on the mounted installation. To simplify the
assessment of discomfort and disability glare, it is proposed in the technical documentation for the luminaires and
in the catalogs of manufacturers to indicate the maximum luminance and the value of the correction factor, which
takes into account the non-uniform luminance of this luminaire.
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