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I'PYIIA B.4. XABUWINTALHUOHEH TPY/]l - HAYYHU IYBJIUKAILIUU (HE
HO-MAJIKO OT 10) B M3JAHUSA, KOUTO CA PE®EPUPAHU U
NHAEKCUPAHU B CBETOBHO U3BECTHHU BA3U OT JAHHHU C HAYYHA
NHOOPMALIUA

B.4.1. Tsankov, P., M. Yovchev, H. Ibrishimov. LED Luminaire Optical Lens
Optimization for Road Lighting Designed According to Luminance Requirement.
Second Balkan Junior Conference on Lighting (Balkan Light Junior), IEEE, Plovdiv,
Bulgaria, 2019, pp. 1-6. ISBN: 978-1-7281-2098-0, doi: 10.1109/BLJ.2019.8883670.
(Scopus)

B nmoxmana e mpeacraBeHa METOMOJIOTHS 32 UTEPATUBHA ONTUMHU3ALNS HA ONITUYHH
cuctem 3a ynuuau LED ocBeTuTenu, npeaHa3Hauy€Hy 3a ITbTUILA, IPOSKTUPAHU T10
CBETJIOTEXHUUECKU M3UCKBAHUS 3a sIpKOCT (KjacoBe M). Meronmonorusara BKIOYBA
OCHOBHHTE €Tany: UTEpaTHBHO HM3MEHEHHE Ha (opmara Ha BTOpUYHA Jiella Ha
KOMITIOTBPEH MOJIENl Ha ONTUYHATa cucTeMa; (JOTOMETpPHUEH aHaJIHM3 MO METO/Aa 3a
npociensBaHe Ha cBeUIMHHUTE 1bud MoHTte Kapno raytracing 3a u3uucisiBaHe Ha
(OTOMETPUYHUTE XAPAKTEPUCTUKM HAa MOJAEITUPAHUTE ONTUYHU CHUCTEMU;
ONTHMU3ALMOHHN CBETIOTEXHUYECKH HM3UYUCICHUS HA YIMYHOTO OCBETICHUE C
KPUTEpUN 3a ONTHMAIHOCT — MAKCHUMAaJHO Pa3CTOSHHUE MEX]y OCBETHTEIUTE,
OTroBapsIIll0 Ha M3UCKBAaHUATA HA CTaHJAPTa 3a M30paHUsl CBETIIOTEXHUYECKHU KJIac
M6 Ha BT, ONpeesiHEe HAa ONTUMAIHOTO pelIeHHE.

A methodology for iterative optimization of optical systems for street LED luminaires
intended for roads designed according to luminance requirement (class M) is
proposed in the paper. The methodology comprises the following stages: iterative
change of the shape of secondary lens of a computer model of the optical system,
photometric analysis using the Monte Carlo raytracing method of the modelled three-
dimensional optical systems to calculate their photometric characteristics, optimal
road lighting calculations with an optimum criterion — maximum luminaire spacing




meeting the requirements of standard for the selected M6 lighting class of the road,
through the analysis of which the optimal solution is found.

B.4.2. Tsankov, P., M. Yovchev, H. Ibrishimov. Three-Dimensional Computer
Modeling of Secondary Lens for Street LED Luminaire in AutoCAD. Second Balkan
Junior Conference on Lighting (Balkan Light Junior), IEEE, Plovdiv, Bulgaria, 2019,
pp. 1-5. ISBN: 978-1-7281-2098-0, doi: 10.1109/BLJ.2019.8883639. (Scopus)

B noknana e mpeasioxxeHa METOMOJIOTHS 332 UTEPATUBHO TPUHU3MEPHO KOMIIOTHPHO
MOJIeTMpaHe Ha BTOPUYHU ONTUYHH Jienu 3a yauunu LED ocBetuTenu nmocpeactsom
copryepuute mnpoaykru Photopia u AutoCAD. Meromomorusta mO3BOJISIBA
MIOCTUTaHE Ha pa3au4yHu (popMH Ha cBemIopasnpeaenuTenHn KpuBu Ha LED
OCBETHTENM 4Ype3 HTEPATUBHO H3MEHEHHWE Ha (opMara Ha BTOPUYHHUTE JICIIH.
Peanuzupanure Tpuu3MEpHU MOZENN HA ONTUYHUTE BTOPUYHU JICIU CE U3CIIEABAT
ype3 M3M0J3BaHE Ha Merona 3a (oromerpuueH ananu3 Monrte Kapno raytracing.
Pesynrarure norBbpk/aBaT €()EKTHUBHOCTTA U BB3MOKHOCTHUTE 3a MPHIIOKEHUE Ha
peUIoKEHATa METOIMKA.

In the paper is proposed methodology for iterative three-dimensional computer
modeling of secondary optical lenses for street LED luminaires by using of Photopia
and AutoCAD software. The methodology allows achieving of various desired light
distributions of the luminaires by iteratively modifying the three-dimensional shape
of the secondary lens. The created three-dimensional models of optical lenses shown
are tested by Monte Carlo raytracing photometric analysis. The results confirm the
performance and the possibilities for application of the proposed methodology.

B.4.3. Tsankov, P., M. Yovchev, H. Ibrishimov. Three-Dimensional Modeling and
Comparative Photometric Analysis of LED Lamp with Polycarbonate, Polymethyl
Methacrylate and Acrylic Diffuser Materials. Fifth Junior Conference on Lighting
(Lighting), IEEE, Ruse, Bulgaria, 2020, pp. 1-5, ISBN: 978-1-7281-9963-4, doi:
10.1109/Lighting47792.2020.9240566. (Scopus)

B HacTosmms noknazn ce npeacTaBs U3rpakIaHe v U3CJIEABaHE Ha TPUU3MEPEH MOJIEI
Ha onThyHa cucreMma oT LED ocBeTuTen 3a BbTpEIHO OCBETIEHUE U (DOTOMETPUUEH
aHaiau3 4ype3 u3non3BaHe Ha meroga Monte Kapno raytracing Ha MopenupaHara
ONTHYHA CUCTEMA C pa3cerBares OT MaTEPUAIH C pa3IMueH KoePUIUEHT Ha Ju(y3HO
npoIycKaHe Ha cBemiuMHara. [IpenctaBeHu ca pe3ynrarure 3a M3YUCIECHHS] Opoi
peaKuMy HAa CBETIMHHUSA JIbY, 30HAJHU CBETIMHHU IOTOLM, BI'bJl HA CBETIIMHHUA
CHOII, CBETJIOPA3NpPEACTUTEIHN KPUBU M €(PEKTUBHOCT Ha ONTUYHATA CHCTEMa Ha
LED ocBerurens 3a u3CIEABAaHUTE MaTepUalid Ha MOJACIMUPAHUs pa3ceurBarel.
HanpaBeH e u3Boja Ha pealu3upaHuTe (POTOMETPUYHH MOKa3aTelau U MOCTUTHATaTa




obma edekTHBHOCT Ha onTuyHara cucrema Ha LED ocBeturtens ¢ m3cienBaHuTe
MaTE€pHaIu Ha pa3cerBaTesl.

Building and study of a three-dimensional model of an optical system of LED lamp
for indoor lighting and photometric analysis by using Monte Carlo raytracing method
of the modelled optical system with a diffuser made of various transmissive materials,
transmittance and scattering angle is done in this paper. The results for the calculated
number of ray reaction, zonal luminous fluxes, beam angle, light distribution curves
and efficiency of the LED lamp optical system for different materials of the modeled
diffuser are presented. A conclusion in terms of the realized photometric indicators
and achieved total efficiency of the LED lamp optical system with various diffuser
materials is done.

B.4.4. Tsankov, P., M. Yovchev, H. Ibrishimov, T. Todorov. Study of the Photometric
and the Colorimetric Characteristics of the Optical Systems of LED Domestic Lamps.
Fifth Junior Conference on Lighting (Lighting), IEEE, Ruse, Bulgaria, 2020, pp. 1-4,
ISBN: 978-1-7281-9963-4, doi: 10.1109/Lighting47792.2020.9240577. (Scopus)

[IpencraBat ce pe3ynratd OT wu3cCjlelBaHe Ha (POTOMETPUYHU U I[BETOBU
XapaKTEPUCTUKA Ha ONTWYHH cucteMu Ha LED ocBetuTenun 3a KWJIMIIHO
ocBeTiIeHHEe. M3MepeHr M M3YMCIIEHU ca MaKCHMMAaJIeH MHTEH3UTET Ha CBETJIMHATA,
BI'BJI HA CBETIMHHUS CHOI, pa3lpeicicHue Ha CBETJIMHHUTE TOTOUM B
MIPOCTPAHCTBEHH 30HU U CBeTIopasnpenenureniu kpusu Ha LED ocetutenu 0e3 u
C NOCTAaBEHM ONTHUYHM cHCTeMH. M3uucieHu ca 3aryOuTe Ha CBETIIMHEH MOTOK B
ontnunuTe cucteMu Ha LED ocBerutrenu. HanpaBeH € W3BOA MO OTHOUIEHHWE Ha
peanuzupaHuTe GOTOMETPUYHHU MOKA3aTeNIM U MOCTUrHaTaTa olmia e(heKTUBHOCT Ha
ontruyHara cucrema Ha LED ocBeTurennrte ¢ pa3auyHd Marepuaiv, U3MO0J3BaHU 32
pasceiiBarenu. [IpeacraBeHn ca CpaBHUTENHH PE3yITaTd OT HU3MEPEHH IIBETOBU
napameTpu 3a Bapuantu Ha LED ocBetutenu 6e€3 W ¢ onTuyHa cucTeMa —
JIOMMHAHTHA JBJDKMHA Ha BhJIHATA, 00I MHACKC HA I[BETOMNpPEIaBaHe M KOpelrupaHa
I[BETHA TEMIIeparypa.

Study of the photometric and the colorimetric characteristics of the optical systems of
LED domestic lamps is done in this paper. The results for the measured maximum
luminous intensity, beam angle, distribution of the luminous fluxes in spatial zones
and light distribution curves of the bare LEDs lamp and LED lamps with different
optical systems are presented. The efficiency losses in the optical systems of the tested
LED domestic lamps are shown. A conclusion in terms of the realized photometric
indicators and achieved total efficiency of the LED lamp optical system with various
diffuser materials is done. Comparative results of measured colorimetric parameters
of tested LED lamps as dominant wavelength, color rendering index and correlated
color temperature for bare LEDs and LED lamps with optical system are presented.




B.4.5. Ibrishimov, H., P. Tsankov, M. Yovchev. Three-Dimensional Thermal Modeling
of Industrial LED Luminaire. Sixth Junior Conference on Lighting (Lighting), IEEE,
Gabrovo, Bulgaria, 2021, pp. 1-4, ISBN: 978-1-6654-3792-9, doi: 10.1109/Lighting
49406.2021.9598998. (Scopus)

B noknama e mpeicTaBeHO TPUUBMEPHO MOJAEIMpaHE Ha TeMIleparypara Ha
npomuiuieH LED ocBeTuTen ¢ HoMrHanHa aktuBHa MomHocT 120 W. [lonydyenu ca
pe3yaTaTd 3a TEMIEePaTypHOTO paslpeAesieHUe MpU pas3lidyHa eJeKTpUYecKa
MOIIIHOCT Ha OCBETUTENS M Pa3IMYHU OKOJHU TeMIIepaTypu Mo BpeMme Ha paboTa.
Pesynrarute ca mpoBepeHM upe3 H3MOJ3BaHE Ha KaMepa 3a TEPMOBU3UOHHO
n300pakeHue.

In this paper three-dimensional thermal modeling of an industrial LED luminaire with
nominal electrical active power 120 W are presented. Results for the temperature
distribution at different electrical power of the luminaire and different ambient
(operating) temperatures were obtained. The results were verified by thermal imaging.

B.4.6. Tsankov, P., M. Yovchev, I. Stoyanov. Comparative Study of the Photometric
Characteristics and the Efficiency of a Linear LED Luminaire with Prismatic and
Opaque Diffusers. Seventh Junior Conference on Lighting, Lighting 2022, IEEE,
Sozopol, Bulgaria, 19-21 September 2022, pp. 1-6. ISBN: 978-166545314-1, doi:
10.1109/Lighting56379. 2022.9928908. (Scopus)

B noknaga ce mpeAcTaBAT pe3yiATard OT HAPABEHO CPABHUTEIHO U3CIEABaHE Ha
(OTOMETPUYHUTE XAPAKTEPUCTUKU U epeKkTUBHOCT Ha JinHeeH LED ocBeruten 3a
BBTPEIIHO MPWIOKEHUE C TPU BapuaHTa Ha ONTHYHA CHUCTeMa — 0e3 BTOpUYHA
ONTUYHA CUCTEMA, C MPU3MATUUYEH W HEMpo3paueH pascerBarei. [IpeacraBeHu ca
pe3yJTaTH 3a UBMEPEHHU C TOHHO(POTOMETHhPHA CHCTEMA, PA3IOJIOKEHA B TAOOpaTopus
B TbMHA CTas, CHEIMAJTHO Ch3/laJICHa 3a TaKbB THUIl H3MEPBaHUs, MaKCHUMaJeH
WHTEH3UTET Ha CBETJIMHATA, BI'BJI HA CBETIMHHUS CHOM, OOI CBETIMHEH MOTOK,
e(DEeKTUBHOCT Ha OCBETUTENS, SPKOCT BHB BEPTUKAIHU BINIOBU 30HU H
CBETVIOpA3NpPEAECIUTEIIHN KPUBU 3a TpUTE BapuaHTa Ha JinHenHus LED ocserurenn.
ITokazanu ca 3aryoute Ha e()eKTUBHOCT BbB BTOpPUYHATA ONTHYHA CUCTEMA C JBara
pasceiiBarens Ha uscinensanus auHeeH LED ocseruren. Hanpasenu ca cpaBHUTEIHA
CBETJIOTEXHUUYECKU U3UUCIICHUS C U 0€3 BTOPUYHA ONTHYHA CUCTEMA Ha U3CJIC/IBAHUS
ocBeTuTen B OpUCHO momelleHue. HampaBeHu ca M3BOAM M NPENOPBKA OTHOCHO
peanuzupaHuTe POTOMETPUYHH MOKa3areau, 0000IIeHaTa CTEIEeH Ha 3aciensBaHe 1
MOCTUTHATaTa eHepruiiHa e(PEKTUBHOCT Ha BHTPEIIHOTO OCBETIICHHE C U3CJICIBAHUS
auHee LED ocseruren ¢ pa3IMuHUTE BAPUAHTHU HA ONTUYHA CUCTEMA.

Comparative study of the photometric characteristics and efficiency of an indoor
application linear LED luminaire with three variants of the optical system — without
secondary optic, with prismatic diffuser and with opaque diffuser, is done in this
paper. The results for the measured with a goniophotometer system located in a dark




room laboratory, specially created for such types of measurements, maximum
luminous intensity, beam angle, total luminous flux, efficiency luminaire, luminance
at vertical angular zones and light distribution for the three variants of the linear LED
luminaire are presented. The efficiency losses in the secondary optical system with
both diffusers of the tested linear LED luminaire are shown. Comparative lighting
calculations of the linear LED luminaire with and without a secondary optical system
in an office room are done. Conclusions and recommendations regarding the realized
photometric indicators, glare and achieved indoor lighting energy efficiency of the
linear LED luminaire secondary optical system with both diffusers are done.

B.4.7. Yovchev, M., P. Tsankov, I. Stoyanov. Measurement and Analysis of
Photometric Characteristics and Efficacy of LED Luminaires for Indoor, Industrial and
Street Lighting With and Without an Optical System. Eight Junior Conference on
Lighting (Lighting 2023), IEEE, Sozopol, Bulgaria, 23-21 Sep. 2023, pp. 1-6. ISBN:
979-8-3503-2829-5, doi: 10.1109/ Lighting59819.2023.10299434. (Scopus)

B noknaga ce mpenacTaBAT pe3yaTard OT M3MEpPBaHE W aHAIU3 Ha (HOTOMETPUUHH
xapakTepucTuku 1 epektuBHOCT Ha LED ocBeTuTeNn 3a BHTPEUIHO, MPOMUIILICHO U
yAUYHO OCBETICHHE ¢ M 0e3 onTuyHa cucrtema. [lokasaHu ca pesynratud 3a
W3MEpPEHUTEe C TOHHMO(OTOMETpHYHA CHCTEMa MaKCHMaJeH WHTEH3UTET Ha
CBETJIMHATA, BI'bJl HA CBETIIMHHMS CHOII, BI'bJl HA MOJIETO, OOl MOJIE3E€H CBETIIMHEH
MMOTOK, €()EKTUBHOCT HA OCBETUTEJIS, CPEHA IPKOCT BB BEPTUKAIHU BITIOBH 30HH H
CBETJIOpA3IpeiesieHuss 3a pa3IuYHUTE BapHaHTH Ha ONTHYHAaTa CHUCTEMa Ha
mzcnensanute LED oceerurenu. Ilokazana e 3arybata Ha eQEeKTUBHOCT B
€JIEMEHTUTE Ha ONTUYHAara cucreMa Ha uzcieasanute LED ocBerurenu. Hanpasenu
ca CpaBHHUTEIHU CBETIOTEXHUYECKH M34HcleHus. V3BbpiieHa e kinacuduxamms Ha
CTPAHWYHOTO U BEPTUKAIIHO CBeTIIopasnpeaenenue no crangapt IES. U3Bbpiienu ca
CPaBHUTEIHHU ONTUMH3AIMOHHU CBETJIOTEXHUYECKU U3YHCIICHU ¢ ABa yauuau LED
ocBeTuTeNs 0€3 M ChC BTOpUYHA JIEla 3a YJAUYHO OCBETICHHE, MPOEKTUPaHHU 3a
CBETJIOTEXHUUYECKHU KJIACOBE, HOPMHUPAHU MO sIpKOCT. HampaBenu ca M3BOAM OTHOCHO
peanu3upaHuTe POTOMETPUYHHU TMOKA3aTeNH, 3aciesaBaHe, OCBETEHOCT U 3aryou Ha
e(DEeKTUBHOCT B CJIEMCHTHTE Ha ONTHYHATa cucTeMa Ha wu3ciaeaBanute LED
OCBETHUTEIH.

Measurement and analysis of photometric characteristics and efficacy of LED
luminaires for indoor, industrial and street lighting with and without an optical
system, are done in this paper. The results for the measured with a goniophotometer
system, maximum luminous intensity, beam angle, field angle, total output luminous
flux, luminaire efficacy, average luminance at vertical angular zones and light
distribution for the different variants of the optical system of the tested LED
luminaires are presented. The efficiency loss in the optical system elements of the
tested LED luminaires is shown. Comparative lighting calculations of the tested
indoor LED luminaire with and without reflector and grating anti-glare are done.




Classification of the lateral and vertical light distribution according to the IES
standard of the tested street LED luminaires with different variants of the optical
system is done. Comparative optimal lighting calculations of both street LED
luminaires without and with a secondary lens for road lighting designed according to
the luminance requirement are done. Conclusions regarding the realized photometric
indicators, glare, illuminance, and efficiency losses in optical system elements of the
tested LED luminaires are done.

B.4.8.Tsankov, P., V. Stefanova, M. Yovchev, 1. Stoyanov. Measurement and Analysis
of the Blue Light Hazard Efficacy of Luminous Radiation of Indoor LED Lamps. Eight
Junior Conference on Lighting, Lighting 2023, IEEE, Sozopol, Bulgaria, 23-21
September 2023, pp. 1-4. ISBN: 979-8-3503-2829-5, doi: 10.1109/Lighting59819.
2023.10298842. (Scopus)

N3mepBane 1 aHanu3 Ha eEeKTUBHOCTTA HA OMacHaTa CUHS CBETJIMHA HA Pa3IUYHU
LED ocBeTuTenu 3a BBTPEIIHO OCBETIICHUE C€ TIPEJICTABAT B TO3M Jokiaj. [Tokazanu
ca B TaOJIMYEH BUJI U3MEPBAHUS HAa CIIEKTPAIHO pa3lpe/iesieHne Ha TbUUCTUS MOTOK,
dboTomMeTpuuHU, LBETOBU MapaMeTpu U edekTuBHOCT Ha 21 wuscienBanu LED
OCBETUTENM 3a BBTPEIIHO OCBETIEHHE, MOocpeAcTBOM u3nomsBaHe Ha CCD
CIEKTPOpaIMOMEThp B HHTerpamHa cdepa. HampaBeHo € cpaBHeHHE Ha
CHEKTPATHUTE 3aBHUCUMOCTH Ha TEIIOBHaTa (DyHKIMS 3a OMacHa CHHS CBETIWHA,
M3MEPEHOTO CIEKTPAITHO pa3pe/eieHne Ha IHUYUCTHS TOTOK U MOIIHOCTTA B 30HATa
Ha CUHA CBeTIMHa 3a usciaenBanute LED ocBeruTenu, KOMTO MMar pasjidyHa
KOopenupaHa IBEeTOBa Temmeparypa. HampaBeHo e rpaduunHa mnpeacTaBsHe Ha
MOJTyYEHUTE PE3yATaTH U € NepUHUpaHa aHaJTUTHYHA 3aBUCUMOCT Ha €()UKaCHOCTTa
Ha OlacHa CHHS CBETIMHA HA M3ThUBAHETO BB BUIUMHUS CIICKTHDP OT KOpPEIHpaHaTa
[[BETHA TeMIIepaTypa Ha MU3CJIeJIBAHUTE OCBeTUTENU. HampaBeHnu ca u3Boiu OTHOCHO
MU3MEPEHUTE W M3YMCIICHU TMOKa3aTelid 3a HUBO Ha OMACHOCT OT CHHS CBETJIMHA Ha
n3caenBannuTe LED ocBeTuTENM 32 BETPEITHO OCBETICHUE.

Measurement and analysis of the blue light hazard efficacy of luminous radiation of
different indoor LED lamps are done in this paper. Measurements of spectral power
distribution, photometric, colourimetric parameters and efficacy of 21 tested indoor
LED lamps with a CCD spectroradiometer in an integrating sphere in tabular form
are presented. Comparison of the spectral dependences of blue light hazard weighting
function, measured spectral power distribution and Blue Weighted Watts of the indoor
LED lamps studied, having different correlated colour temperature is done. Graphical
and defined linear analytical dependence of blue light hazard efficacy of luminous
radiation on the correlated colour temperature of the measured indoor LED lamps are
done. Conclusions regarding the measured and calculated blue light hazard level
control indicators of the tested indoor LED lamps are made.




B.4.9. Tsankov, P., D. Pavlov, K. Kassev, M. Yovchev, 1. Stoyanov. Comparative
Analysis of the Lighting Engineering Characteristics of an Indoor LED Luminaire with
Different Microprism Lenses. Ninth Junior Conference on Lighting (Lighting 2024),
IEEE, Sozopol, Bulgaria, 04-06 June 2024, pp. 1-5. ISBN: 979-8-3503-5275-7, doi:
10.1109/Lighting62260.2024. 10590691. (Scopus)

B noknaga ce mpenactaBAT pe3yaTaTH OT M3MEpBaHE M aHAIM3 Ha (OTOMETPUYHH
xapaktepuctuk U edexkruBHOCT Ha LED ocBeruTen 3a ocBeTieHHE Ha 3aKpHTO,
KOHCTPYMPAHO C MHOTOBapHUaHTHA ONTHYHA CUCTEeMa — 0e3 U ¢ pa3IndyHu 00pa3u Ha
MUKpONpU3MaTUuHu Jienu. [IpencraBenu ca pe3yaTarute OT U3MEpPEHUs ¢ MOMOIITa
Ha TOHHO(GOTOMETBDP CBETIOpA3MpPEICICHNS, MHTEH3UTET Ha CBETIWHATA, BI'bJ HA
CBETJIMHHHS CHOII, CPETHA SIPKOCT BbB BEPTUKAIIHU BITIOBH 30HH, U3XOJICH (TIOJIC3€H)
CBETIMHCH IOTOK M 00mIa €(EKTUBHOCT Ha ONTHYHATA CHUCTEMa 3a PA3IUIHHUTE
o0Opasiu ot mukpornpusmaruunu jen Ha LED ocBetutens. M3uuciena e 3arybara
Ha €(PEKTUBHOCT B ONTHYHATA CHCTEMa C Pa3IMYHU MUKPONPH3MATHYHU JICIITH.
HanpaBenu ca cpaBHUTEIIHM M3YMCIICHUS HA OCBETICHHETO Ha u3cienBaHus LED
ocBeTuTeN 0€3 U ¢ pa3IuYHi MUKPOIPU3MATUYHHU JICIIH.

Measurement results and analysis of photometric characteristics and efficacy of
indoor LED luminaire, constructed with multi-variate of the optical system — without
and with different microprism lens samples, are presented in this paper. By using a
goniophotometer the results for the measured light distribution, luminous intensity,
beam angle, average luminance at vertical angular zones, output luminous flux and
total luminous efficacy for the different microprism lenses samples of the indoor LED
luminaire are presented. The efficiency loss in the optical system with different
microprism lenses is shown. Comparative lighting calculations of the study indoor
LED luminaire without and with different microprism lenses are done.

B.4.10.Ibrishimov, H., D. Arnaudov, M. Yovchev. Modeling and Simulation of a
Planar Transformer for Flyback Converter. Applications of Mathematics in
Engineering and Economics (AMEE), 2024 (miox euar). (Scopus, SJR 0,180, WoS)

B Hacrosmus mokian € M3BLPIICHO MPOCKTUPAHE Ha IIaHapeH TpaHcdopmarop 3a
flyback converter (oOpaTHOXO00B TpeoOpa3yBaresl) U MojJeaupaHe C MeToAa Ha
KpaiiHuTe eaemMeHTH. [lomydenn ca pe3ynrary 3a MHAYKTHBHOCTTA Ha IbPBUYHATA U
BTOpUYHATa HaMOTKa, WHIYKTHBHOCTTa Ha pa3ceiiBaHe Ha TpaHchopmaropa
napasuTHUTE KamaliTeTH HAa HAMOTKWTE, IUIBTHOCTTA Ha TOKAa B HAMOTKHTE,
MarHUTHAaTa WHAYKIUS W Pa3NpeeICHUETO Ha JUHUUTE Ha MAarHUTHOTO IIOJIE.
Hampasena e cumynarus Ha paboTaTta Ha ipeoOpa3yBaress B peKUM Ha HEMPEKbCHAT
TOK ¥ B TPAHWYEH PESKUM 32 BUTHIUPAHE HA TIOJYUYCHUTE €ICKTPUUECCKU MTapaMeTPH.
In this paper, design of planar transformer for flyback converter and modeling using
finite element method is done. Results are obtained for primary and secondary




winding inductance, transformer leakage inductance, winding parasitic capacitances,
winding current density, magnetic flux density, and distribution of magnetic field
lines. A simulation of the operation of the converter in the continuous current mode
and in border mode was made to validate the obtained electrical parameters.

I'PYIIA I.7. HAYYHA IIYBJIMKAIIUA B WHM3JAHUA, KOUTO CA
PE®OEPUPAHU U UHIAEKCUPAHU B CBETOBHO MU3BECTHU BA3H OT
JAHHH C HAYYHA HH®OPMAIIUA

I7.1. Tsankov, P., M. Yovchev. Study of the Electrical Characteristics of Light-
Emitting Diode Luminaires at Amendment of the Supply Voltage. Seventh Balkan
Conference on Lighting (BalkanLight), IEEE, Varna, Bulgaria, 2018, pp. 1-6. ISBN:
978-1-5386-6730-9, doi: 10.1109/BalkanLight.2018. 8546890. (Scopus)

B noxmama ce mpenactaBAT pe3yinTatd  OT HM3CHEABaHE Ha MpoMsSHATa Ha
CJIEKTPUUECKUTE XapaKTepucTuku Ha cBetoauoanu (LED) ocBerurenu ¢ paznuyHu
TUTIOBE JIpaiiBEpH W MPHUIIOKEHUS MPU M3MEHEHHE Ha 3aXpPaHBAIOTO HAIPEKECHHE.
N3mepenn W aHamuM3UpaHu ca HM3MEHEHUATA HA EJNEKTPUYECKHUS TOK, aKTHUBHA
MOIIIHOCT, XapMOHUYHUTE CHhCTABSIIN Ha TOKA, OOIIOTO XapMOHUYHO U3KPUBSBAHE U
(akropa Ha mMomHOCTTa 32 enuHagecer LED ocBeTuTens ¢ ABa BUaa ApalBepu — €
ITUPOYMHHO-UMITYJICHA MOTYJaIsi ¥ MOCTOB TOKOM3IPABUTE C KaIlallUTUBCH
JENUTEN, TpPU TPOMSHA HAa 3axXpaHBAIIOTO HampexeHue. I[lomydyenure oOT
M3MEPBaHMITA PE3YATATH Ca IPEICTABCHH B TaOJIMYCH, TpadWueH ¥ aHAJTUTHYCH BU/I.
Results of the study of the change of electrical characteristics of light-emitting diode
(LED) luminaires with different types of drivers and applications at amendment of
the supply voltage are presented in the paper. Trends of the change in the electric
current, real power, harmonic currents, total harmonic distortion and power factor for
eleven LED luminaires with two type of drivers — pulse width modulation and bridge
rectifier with capacitive divider, when varying the supply voltage are measured,
analysed and presented in tabular, graphical and analytical form.

I7.2. Tsankov, P., M. Yovchev. Measurement and Determination of the Unified Glare
Rating of Indoor Lighting Systems. Seventh Balkan Conference on Lighting
(BalkanLight), IEEE, Varna, Bulgaria, 2018, pp. 1-6. ISBN: 978-1-5386-6730-9, pp.
88-93. doi: 10.1109/BalkanLight.2018.8546895. (Scopus)

Pesynraru ot codTyepHO U34KCIEHNE U EKCIIEPUMEHTATHO U3MEpPBaHe Ha 00001IeHa
creneH Ha 3acnemsiBane (UGR) 3a nBa npenonaBaresicku kabuHeTa B ydeOHa crpaga
ca MpeACTaBeHu B JoKIana. V3BbpiBa ce TpUM3MEPHO KOMITIOTHPHO MOJIEIUPAHE U
MHOTOBapuaHTHO codryepHo nzuncisiBane Ha UGR cbc CBETOAMOIHN OCBETUTENH C
Pa3IMYHO CBETIOPA3MNPENCICHINE M C OTYWTAHE Ha JICWCTBUTENIHATA TO3WIMS Ha




HaOJTrOfaTeNs ¥ HeroBaTa 3pUTENTHATA OC. 3a CHIIMTE JIBE MOMEIICHUS € TPEIIOKEHA
U JIEMOHCTpPUpPAaHa METOOJOTHS 3a EKCIICPUMEHTAITHO U3MEPBAHE U ONpEICIIsIHE Ha
UGR. Pesynrarute ca mpeacraBeHu B TabnudeH u rpaduueH Bun. U3BbpiieH e
CpPaBHHUTEJICH aHAJIM3 Ha PE3YJITaTHTE, MONYYeHU OT COPTyepHUTE W3UHMCICHUS U
excniepuMenTainHoTo omnpenensae Ha UGR. HampaBenn ca m3BOIM 3a BIHMSIHHETO
BbpXy TOYHOCTTa Ha moiydeHuTte cToiHocTHm Ha URG or Buga Ha
CBETJIOPA3NpPENCTCHIUETO HA OCBETUTEIINTE, MECTOIOIOKEHUETO U OPUCHTAIUATA Ha
3pUTEIIHATa OC Ha HaOmromarens U u30opa Ha MOBBPXHOCTTA Ha 00EKTUTE ¢ POHOBA
(amanTaloHHa) SIPKOCT.

The paper presents a results of software calculation and experimental measurement
determination of unified glare rating (UGR) for two teacher rooms in an educational
building. Three-dimensional computer modeling and multivariate UGR software
calculation with light-emitting diode luminaires having different lighting distributions
and taking into account the actual position and the line of sight of the observer are
performed. A methodology for experimental measurement and determination of UGR
has been proposed and demonstrated for the same two rooms. The results are
presented in tabular and graphical form. A comparative analysis of the results obtained
from the software calculations and the experimental determination of UGR is carried
out. Conclusions have been made about the influence on the accuracy of the URG
values obtained of the light distribution type of the luminaires, the location and
orientation of the line of sight of the observer, and the choice of the background
luminance surface.

I7.3. Yovchev, M. Indoor LED Luminaire Reflector Profile Optimization to Minimize
the Ryg Glare Index. Eight Junior Conference on Lighting (Lighting 2023), IEEE,
Sozopol, Bulgaria, 23-25 Sept. 2023, pp. 1-6. ISBN: 979-8-3503-2829-5, doi:
10.1109/Lighting59819.2023.10299525. (Scopus)

B Hacrosdmms nokiian ce mpeacraBs METONOJIOTHS 3a ONTHUMHU3UPAHE HA ONTHUYHA
CUCTEMa, 10 OTHOIIIEHUE Ha MToKa3aressi 0000I1eHa CTeNeH Ha 3aciernsiBane Ryg, upes
UTEpPaTUBHO H3MeHeHuWe Ha ¢opmara Ha oTpaxkarens Ha LED ocetuten c
pOTAllMOHHA CHUMETpPUS Ha CBETIOPA3NpeNesieHueTo, MpeAHa3HaueH 3a paboTHU
MPOCTPAHCTBA Ha 3akpuTo. HampaBeHo e usrpaxnane Ha 3D mMozaenu Ha ONTHYHA
cucteMa Ha LED ocBerutens upe3 uTEpaTUBHO HW3MEHEHHME Ha Qopmara Ha
oTpaxkaTelyid ¢ MOMOIITa Ha cCOPTyep 3a MapaMeTPUYHO ONTHYHO MPOECKTHUPAHE U
doromeTpuueH ananu3. HarpaseH e cpaBHUTENEH (POTOMETPUYEH aHAIU3 C IOMOIIITA
Ha MeToga Monte Kaprno raytracing Ha MoaenupanuTe ontuyHu cuctemu Ha LED
OCBETUTENISI U U3UYUCIABAaHE Ha TEeXHUTEe (HOTOMETPUYHH XapaKTEPUCTUKH.
N3BbpIICeHN ca CpPaBHUTEIHM CBETIIOTEXHUYECKHM H3YUCICHUS C KPUTEpUM 3a
ONTUMAJIHOCT — MUHMMHU3HUPaHe Ha 00001eHara crerneH Ha 3aciensBane (Ryg < 19),
OTTOBApAII HA U3UCKBAHUATA HA CTAHJIApPTa 3a OCBETJIICHHE HA OPUCHU MOMEIICHHE,
Ype3 aHaJIM3 Ha KOWTO C€ HAMHUPA ONITUMAJIHOTO PELICHHUE.




The paper presents a methodology for optimizing an optical system, in terms of the
Rug glare index, by iterative change of the reflector shape of an indoor LED luminaire
with rotational symmetry of the light distribution intended for indoor workplaces.
Building of 3D models of an optical system of indoor LED luminaire by iterative
changing of the reflector shape by using software for optical design and photometric
analysis was made. Comparative photometric analysis using the Monte Carlo
raytracing method of the modelled optical systems with an iterative change of the
reflector shape of the LED luminaire to calculate their photometric characteristics was
done. Comparative lighting calculations with an optimum criterion — minimizing of
Ruc < 19, meeting the requirements of lighting standard for a typical office room,
through the analysis of which the optimal solution is found.

I'.7.4. Lazov, L., N. Padarev, M. Yovchev, L. Linkov. The Change of Contrast is
Investigation of 75 Steel Samples Laser Marked with Different Modes. Environment.
Technology. Resources, Proceedings of the 14th International Scientific and Practical
Conference, Vol. 3, Rezekne Academy of Technologies, Rezekne, Latvia, 15-16 June
2023. pp. 334-338. ISSN: 2256-070X. (Scopus)

KayecTBOTO Ha MapkupaHUTe€ TIOBBPXHOCTH TIPOMEHSI TEXHUTE OINTUYHU
XxapakTepucTuku. llenTa Ha W3cIeABAHETO € ONTHUMHU3HMpAHE Ha KOHTpAcTa TPH
JTa3€pHO MapKUpaHE Ha CTOMaHa 75. AHAIM3UPAHO € BIMSHHUETO HA CTHIIKAaTa B
PacTEpPHOTO MapKUpaHE M BIUSHUETO HA YECTOTaTa Ha IMMOBTOPECHHUE HA MMITYJICUTE
BBPXY KOoe(HIIMEHTa Ha OTpakKCHHE. EKCIEepUMEHTATHUTE W3CICABAHUS Ha
KOe(UIIMEHTa Ha OTPaXEHHE Ca MPOBEJCHH C MOMOIITa Ha CIIEKTPOoPOTOMETHp. 3a
MapKHpaHUTE 0O0pa3ly € yCTaHOBEHO, Y€ IMPH HACOYBAHE Ha CJICKTPOMArHUTHO
JTBHUCHHE C TbDKMHA Ha BBJIHATA B M3CJICABAHNS AWAITA30H MMa 30HU C TIOTIIBIIAHE U
oTpa3siBaHe Ha cBeTiauHaTa. KoepuiumeHThT Ha OTpakeHue ce u300passiBa Karo
(GyHKIMS HA CTHIIKaTa Ha MapKUpaHE M Ja3epHaTa 4yecToTa 3a MapKUPaHHUTE Mpoou
OT cTOMaHa 73.

The quality of the marked surfaces changes the optical characteristics. The aim of the
study is to optimize the contrast in laser marking of Steel 75. The influence of the step
in the raster marking and the influence of the repetition frequency of the pulses on the
reflection coefficient were analysed. The experimental investigations of the
reflectance were carried out using a spectrophotometer. For the marked samples, it
was found that when directing electromagnetic radiation with a wavelength in the
studied range, there are areas with absorption and reflection of light. The reflectance
is plotted as a function of marking step and laser frequency for the marked Steel 75
samples.

I'.7.5. Tsankov, P., M. Yovcheyv, 1. Stoyanov. Study of the Spectral Characteristics of
LED Domestic Lamps During the Warm-Up Process. Ninth Junior Conference on



Lighting (Lighting 2024), Sozopol, Bulgaria, 04-06 June 2024, pp. 1-5. ISBN: 979-8-
3503-5275-7, doi: 10.1109/Lighting62260. 2024.10590700. (Scopus)

JloknanabT MpeAcTaBs pe3yiTaTd OT M3MEPEHH CIEKTPAHU XapaKTEePUCTHKU Ha
chbBpemMeHHu LED ocBetutenu 3a >KWJIHIIHO OCBETJEHUE C Pa3JIMYHU I[BETOBU
XapaKTepUCTUKH TI0 BpeMe Ha Ipolieca Ha 3arpsiBaHe 10 yCTaHOBEHO TeMIIEpaTypHO
cbeTosiHue. M3MepBaHusITa Ha CTIEKTpaJIHUTE XapakTepucTuku Ha LED ocBetuTenute
ce u3BbpiBar ¢ nomoira Ha CCD cnekTpopaAuoMeThp ¢ HHTErpupaiia cepuyna u
TEPMOBHU3MOHHA Kamepa. [IpencraBeHu ca CpaBHUTENHU PE3YJITATH OT U3MEPEHO
OTHOCUTEITHO CIIEKTPAJHO pas3lpelesieHue Ha JbUMUCTUS MOTOK MPH BKIIOUEHO U
YCTaHOBEHO TeMIleparypHo cberositHue Ha LED ocBeturenute. IlpencraBenu ca
M3MepeHara U U34rcieHa MMKOBa Ab/DKMHA Ha BbJIHATA B 00JIacTTa Ha U3TbUBaHE Ha
cuH LED, oTHOCHTENHATa MpOMSIHA HAa KOpeIupaHara I[BeTHa TeMIiepaTypa u oOmus
WHJICKC Ha IIBETONpEIaBaHe MO BpEeME Ha 3arpsBaHe O YCTAaHOBEHO CHCTOSHUE Ha
n3cnenBanute LED oceerutenn. HampaBenu ca uM3BOAM OTHOCHO M3MEPEHUTE U
W34YMCIIEHN CIEKTPAIHU MTOKa3areau Ha uscneasannute LED ocserurenm.

The paper presents results of measured spectral characteristics of contemporary LED
domestic lamps with different colour characteristics during the warm-up process to
steady state. The measurements of the spectral characteristics of LED lamps are
performed using a CCD spectroradiometer with an integrating sphere system and
thermal camera. The measured relative spectral distribution of radiant flux in a turning
on and a steady state of the LED lamps is presented comparatively. Measured and
calculated peak wavelength in the region of the blue LED radiation, the relative
change of the correlated colour temperature and colour rendering index during warm-
up to a steady state of the tested LED lamps are presented. Conclusions regarding the
measured and calculated spectral indicators of the tested LED domestic lamps are
made.

I'PYIIA I'.8. HAYUHA ITYBJIMKALINSA B HEPE®@EPUPAHU CITMCAHUSA C
HAYYHO PELHEH3UPAHE WJ/IN B PEJAKTHUPAHMU KOJIEKTUBHU
TOMOBE

I'8.1. [Tnarukanos, C., II. Ilamkos, H. Bwpmapckm, . Maproa, M. Hosues.
Enepruiino-edexTrBHA MOJIEpPHU3ALINS HA OCBETIEHUETO B TEXHUUYECKH YHUBEPCUTET
— T'abpoBo. Mexnynaponna HayuyHa koHpepenuus UNITECH 2012, tom 1, TY-
I'abposo, 16-17.11.2012. cTp. I 131-136. ISSN: 1313-230X.

IToBumaBanero Ha eHepruiiHata €(pEeKTMBHOCT Ha OCBETIICHHETO B TexHUYECKH
yHUBEpCUTET — ['aOpoBO Haslara mpuJIaraHETO Ha HSAKOJIKO MEPKH, KOMTO Ja Obaar
BBBEJICHH CJIeJT W3BBLPIIBAHETO Ha IOAPOOCH eHeprueH oauT. 3BbpmiBar ce
MHOTOBapHUaHTHU CBETOTEXHHUYECKH W3YHCICHHS CbhC CIENHUATU3UpaH codTyep.
M3BbpmiBa ce MOJEpHU3alMsl Ha ChHIIECTBYBAIIOTO OCBETICHUE BbB BCHUYKH




aynuTopuu, jnaboparopur W Jpyrd momemnieHus. M30paHu ca HOBU CBETIIMHHH
W3TOYHUIIM U OCBETUTEIM C ONTUMAJIEH Opoll M EJIEKTpUYeCcKa MOIIHOCT 3a
YIOBJIETBOPSIBAHE HA MOCOYEHUTE B CTAHJAPTa CBETJIOTEXHUUECKHUTE MOKa3aTelu.
Increasing the energy efficiency of lighting in Technical University of Gabrovo
requires the implementation of several measures to be introduced after the detailed
energy audit. Multivariate lighting engineering calculations with specialized software
are done. Modernization of existing lighting in all lecture halls, laboratories and
facilities 1s carried out. New light sources and luminaires with optimal number and
electrical power are chosen to ensure standard lighting indicators.

I'.8.2. Platikanov, S., M. Yovchev. Study of Operating Modes of a Stand-Alone
Photovoltaic System for Outdoor Lighting. Contemporary Materials (Renewable
Energy Sources), IV-2 (2013), Journal of the Academy of Sciences and Arts of the
Republic of Srpska, December, 2013, pp. 105-111. ISSN: 1986-8677.

@DOTOBOJITAUYHOTO €JIEKTPO3aXpaHBaHE HA YIIMYHOTO OCBETIIEHHE CE pa3BUBa ObP30
npe3 nociueanute roguHu. B Texnudecku ynuBepcutrer — ['aOpoBo e usrpajaeHa
aBToHoMHa ¢oroBonranyHa (PV) cucrema, 3axpanBama ceroauoaau (LED)
BeHIIHU ocBetutenu. PV-LED cucremara ce cecron or PV Moayn, akymynatopHa
Oarepusi, conapeH KoHTpoiep, LED ocBetuTren u cuctemMa 3a JIUCTaAHIIMOHHO
BU3yalM3UpaHe Ha pexuMHuTe Ha pabora. M3cnmenBanm ca paboTHHM Mpolecu 3a
ONTHUMH3MpPAHE Ha HOLIHUS pexkuM Ha padora Ha LED ocerutens. [IpencraBenu ca
JAaHHM 3a eJIEKTpUYeCcKaTa eHeprus, ChXpaHsIBaHa B aKyMyJliaTopa W U3pa3XoABaHa 3a
OCBETJICHHE.

Photovoltaic power supply of street lighting has been developing rapidly over the
recent years. A stand-alone photovoltaic (PV) system supplying light-emitting diode
(LED) outdoor luminaires has been constructed in the Technical University of
Gabrovo. The PV-LED system consists of a PV module, a storage battery, a solar
controller, a LED lamp and a system for remote visualization of operating modes.
Working processes for optimization of the night operating mode of the LED luminaire
have been studied. Data on electrical energy stored by the battery and consumed for
lighting have been presented.

I8.3. MoBues, M., II. I{ankoB. MosepHI3aIys HA OCBETHTENHA ypenbda B ydeOHa

crpaga ¢ LED ocerurenu. I'ogummauk Ha TY-Codus, Tom 64, kaura 3, 2014, ctp.
307-316. ISSN: 1311-0829.

B Hacrosmiara pa3zpaboTka ce mpeacTaBsT pe3yaTaTH OT MPOEKT 32 MOJACPHU3AIIIS Ha
ocBeTUTeNHa ypemda B yueOHa crpama B TY-I'abpoBo ¢ LED ocBerurenmu.
W3BbpiieHo e oOcneaBaHe Ha CHIIECTBYBAIIOTO OCBETICHHE B crpaaara, 3D
MOJIeIMpaHe Ha OTJCIHUTE MOMEIIECHHUS C OTYUTAHE Ha €CTECTBEHOTO OCBETICHHE U




BAPUAHTHH CBETJIIOTEXHUYECKHU n3unciieHus ¢ HoBu LED ocserurenu. [Ipunoxenn ca
pe3yaTaTd OT W3YMCIsABAaHE W OICHKA HAa CHepruiiHara e(eKTUBHOCT Ha
ChIIECTBYBAIOTO 1 HOBOTO LED oCBeTNieHne, ChINIACHO W3MCKBAHUATA HA CTAHIAPT
BAC EN 15193:2009. HampaBeHa € TEXHMKO-MKOHOMHUYECKAa OIIEHKAa Ha
npejIaraHara MoJiepHU3allvs Ha ocBeTiieHueTo B crpagara ¢ LED ocBerurenu.

The present paper presents the results of a project to modernize the lighting system in
an educational building in TU-Gabrovo with LED luminaires. A survey of the existing
lighting in the building was carried out, 3D modeling of the individual rooms with
consideration of natural lighting and variant lighting calculations with new LED
luminaires. The results of calculation and evaluation of the energy efficiency of the
existing and new LED lighting, according to the requirements of the BDS EN
15193:2009 standard is applied. A technical and economic evaluation of the proposed
modernization of the lighting in the building with LED luminaires was made.

I.8.4. MoBueB, M. MoziepHM3aIysl Ha YIMYHOTO OCBETICHWE HA KHMIHIICH KBApTall
cbe cBeToauoau. XV Harmonanna koHdepeHIus ¢ MexaynapoaHo yyactue BulLight
2014, 10-13 ronu 2014, Cozomnou, ctp. 85-89. ISSN: 1314-0787.

B noxmnama ce mpeacTaBaT CpaBHUTEITHHN PE3YATATH OT MOACPHU3AIUATA HA YINIHOTO
OCBETJICHHE CBhC CBETOAMOAM B JKWJIMINCH KBaptaa B rp. Jloeu. IlpoyuBanero
BKJIFOUBA CpaBHSBAaHE Ha peaJM3UPAHUTE TCOMETPUYHH, CBETIOTCXHUYCCKH U
CIEKTPOCHEPTUITHN XapaKTePUCTUKH Ha CBINECTBYBAIla €(EKTHBHA OCBETHTEITHA
CHCTEMA C HATPUEBH JAMIIM C BUCOKO HayisiraHe u npeanoxenu LED oceerurenu.
AHanmu3upar ce pe3yaTaTuTe, KOUTO XapaKTepU3upaT OCBETUTEITHUTE CHCTEMH MPEIN
U CJIe]T MOJICpHHU3AIMSITA.

The paper presents comparative results of the modernization of street lighting with
LEDs in a residential neighbourhood in the town of Lovech. The study includes
comparing the realized geometrics, lighting, and electrical characteristics of existing
efficient lighting system with high pressure sodium lamps and proposed LEDs
luminaires. Results that characterize lighting systems are analysed.

I'.8.5. Ilankos, I1., M. MoBueB. TepMOBH3HOHHO H3CIeIBaHE HA MPOIIECa HA 3arpsBaHe
1o ycraHoBeH pexxuM Ha LED ocerutenu. MexayHapogHa HaydyHa KOH(EpEHIIUsS
UNITECH 2015, TY-I'abposo, 20-21.11.2015. ctp. I 78-83, ISSN 1313-230X.

B noxitama ce npencTaBsT pe3yiaTaTuTe OT TEPMOBU3UOHHU MU3MEPBAHUA Ha MpoLeca
Ha HarpsiBane Ha LED ocBeturenn C pas3jiMdyHU OPUIIOKEHUS, EIEKTPUYECKA
MOIIIHOCT U CBETIOTEXHUYECKH XAPAKTEPUCTUKHU. M3MepBaHUsTa C€ M3BBPLIBAT C
tepmoBu3noHHa kamepa FLIR E6 B unterpanna cdepa na Ulbricht ¢ qmamersp 2 m
u udpoB gykeMmeTsp. [IpeacraBena e mpomsiHaTa Ha TeMIeparypaTa U CBETIMHHUS
IOTOK 3a mepuoga oT BKIouBaHeTO Ha LED ocBeTuTennTe 10 yCTAaHOBSIBAHETO HA




TEXHHS CBETIMHEH MOTOK M TeMIeparypa B cTabmwiHo checTosiHue. [IpenacraBenu ca
EKCIIEPUMEHTAJTHO MOIYYCHUTE PE3yJITaTh B TaOnu4uHa U rpaduana hopma.

In this report the results of thermal imaging measurements of the heating up process
of LED luminaires for various applications, electric power and lighting characteristics
are presented. Measurements are taken using a FLIR thermal imaging camera E6,
Ulbricht sphere with diameter of 2 m and a digital lux meter. Change of temperature
and luminous flux for the period from turn on of LED luminaires to the establishment
of their luminous flux and temperature into a steady state are presented. Tabular and
graphical representations and analyzes of the results are shown.

I8.6. HoBues, M., II. IlanxoB, H. Bepmapckn. MoaepHusamys Ha CHCTEMara 3a
YAUYHO OCBETJIICHHE B MaJKu HacesneHu Mecra B O6muna ['abposo. Enepruen ®opym
2016, MY ,,@.2K. Kropu*, k.k. ,,CB. cB. Koncrantun u Enena®, 22-25 rouu 2016. cTp.
40-46. ISSN: 2367-6728.

Hayunust noknan mnpencraBs pesyaTarute oT peanusupan npe3 2014 r. mpoekr 3a
MOJICpHHU3AlIMsl Ha YIUYHOTO OCBeTiieHue B 128 manku HaceneHu mecta B OOmuHa
['abpoBo. U3BbpiieHO € JAeTailIHO  eJEKTPOCHEpruiiHO  oOcjenBaHe  Ha
ChILIECTBYBaIllaTa OCBETUTENHA cucteMa. OcBeTUTENHAaTa CUCTeMa BKJIoUBa 3 651
OCBETHUTEIIN C HATPpHUEBH JaMIu ¢ BUCOKO Haisirane S0 W u 100 W, :)xuBauHu tammu
125 W u 250 W u KOMIakTHU JyMUHECUEHTHU Jiamnu 20 W, BKIIOYBAIK CE U
M3KJIIOYBAIM c€ OT (poTopesneTa W 4YacOBHHUIIM, paznoyioxkeHu B 180 Ttpadomnocra.
MonepHuzanuara BKJIOYBAa ToaMsiHa Ha 2 691 HeedeKTUBHU ChIIECTBYBAIU
oceetutesn ¢ LED ocerturemu ¢ momuocty 35 W u 70 W 3a paznuynute
CBETJIIOTEXHHUYECKU KIIACOBE Ha YJIMIIMTE M BHBEKIAHE HAa HOBO LIEHTPAJIU3UPAHO
GSM-GPRS aucTaHIMOHHO yNpaBIeHUE HA YIIMYHOTO OCBETIICHHE BbB BCUUKH CENA.
Kato 000011eH pe3ynTar UHCTaJIMpaHaTa eJeKTpUUecKka MOIIHOCT Ha cucTeMara 3a
YAMYHO OCBETJIEHHE € HamaseHa ¢ 67 %, a CpOKbT Ha M3IUIAll[aHe Ha (pUHAHCOBaTa
uHBeCcTUIMS € 4,6 TOIMHHU, KOETO JI0Ka3Ba BUCOKAaTa €HepruiiHa e(eKTUBHOCT U
(dbuHaHCOBaTa peHTAOUITHOCT Ha peallu3upaHaTa MOJICPHU3AIINSL.

The scientific report presents the results of a project for modernization of street
lighting system in 128 small settlements in municipality of Gabrovo, implemented in
2014. Detailed energy audit of the existing lighting system is done. It is realized by 3
651 luminaires with 50 W and 100W high pressure sodium lamps, 125 and 250W
mercury vapor lamps and 20W compact fluorescent lamps, switched on and off by
photo relays and clocks located in 180 transformer stations. The modernization
includes replacing of 2 691 of the ineffective existing luminaires with 35W and 70W
LED luminaires for different light classes of streets and introducing of new
centralized GSM-GPRS remote management of the street lighting system in all
villages. As a summarized result, the installed electric power of the street lighting
system is decreased by 67% and the payback period of the financial investment is 4.6
years, which proves the high energy efficiency and financial profitability of the
realized modernization.




I'8.7. anxos, II., JI. Jlazapo, M. Mosues. IIpoekTHpaHe M KOHCTpYHpaHE Ha
opamkepueH LED ocBeruren. Mmanexka HanMoHanHa KoH(pepeHIHMS ¢
mexayHaponHo ydactue Lighting 2016, Codus, 21-23.10.2016, ctp. 66-67. ISBN:
978-619-160-705-1.

B nokmana ce mpenctaBs NpOeKTHpaHe U KOHCTpyMpaHe Ha opaHxepuen LED
ocBetuten. JKelaHOTO CHEKTpadHO paslpelesieHue Ce MOCTUra 4Ype3 IMOAXOsIa
koMOuHanug ot otnenHu 1nBetHu LED. U3paGoTeH e mpoToTunm Ha OCBETUTENS.
N3mepeH e cnekTbpa Ha HM3TbUYBaHE HA CBETIMHHHS My MOTOK. HampaBeHo e
CpaBHEHHE ChC CIeKThpa Ha ¢upmeH opamkepueH LED ocBeruren. Ilokazanu ca
pe3yaTaTd OT BB3IACHCTBHETO Ha CBETIWHATa Ha HW3PaOOTEHUS MPOTOTHI BBPXY
pacTeka Ha 3elieHO pacTeHue upe3 20-THEBEH MPAaKTHIECKHA TECTOB €KCIIEPUMEHT C
pascaJ OT IOMaTH.

The paper presents a design of a greenhouse LED luminaire. The desired spectral
distribution is achieved by a suitable combination of individual color LEDs. A
prototype of the luminaire was made. The emission spectrum of its luminous flux was
measured. A comparison was made with the spectrum of a company greenhouse LED
luminaire. The results of the effect of light on the created prototype on the growth of
the green plant through a 20-day practical test experiment with tomato seedlings are
shown.

I'.8.8. Ilankos, I1., M. Mosues. M3MepBaHe Ha MPOCTPAaHCTBEHOTO H3MEHEHHE Ha
LIBETOBUTE XapaKTEPUCTHUKM Ha CBETIMHHU HM3TOYHUIM. Muajexka HaluOHaIHa
KoH(pepeH1us ¢ MexxayHapoano yyactue Lighting 2016, Codus, 21-23.10.2016, ctp.
50-53. ISBN: 978-619-160-705-1.

B noknana ce mpencraBsT pe3yiaTard OT U3MEpPBaHE HA M3MEHEHUETO Ha LBETOBU
XapaKTEPUCTUKH B MPOCTPAHCTBOTO HAa PA3IMYHM IO BHUJ M MOIIHOCT CBETIMHHU
U3TOYHUIIM U OCBETUTENIM, MOCPEACTBOM aBTOMAaTHU3MpaH TOHHO(OTOMETHP C
MPUKpPENEH KbM HEro creuuaiusupan crnekrpodoromerbp ¢ gatuuk cbe CCD
MaTpuIia.

The results of measuring the change in color characteristics in the spatial of light
sources and luminaires of different types and power, using an automated
goniophotometer with a specialized spectrophotometer attached to it with a sensor
with a CCD matrix is presenter in this paper.

I'8.9.lankoB, II., M. HoBueB, X. MOpummmoB. I3cienBaHe Ha IIBETOBUTE
XapPaKTePUCTUKH Ha CBETIMHHH M3TOYHHIM TIPH HM3MECHCHHE Ha 3aXpaHBAIOTO



Hanpexenue. XVI Hanmonanna xondpepenuus ¢ mexxayHapoano ydactue BulLight /
boarapus Ceermuna 2017, 25-27 Mait 2017, Co3onon, ctp. 76-82. ISSN: 1314-0787.

B moknama ce mpenacTaBsAT pe3yiTaTd OT M3CiIeABaHE HAa N3MEHEHUETO Ha IIBETOBUTE
XapaKTEPUCTUKH U KOJTMYCCTBCHUTE CBETIIOTEXHIUYCCKH IMapaMeTpH TIPH MPOMsIHA Ha
3aXPaHBAIOTO HAIPEKCHHUE HA PA3TUYHU BUIO0BE U C PA3JIUIHA MOIITHOCT CBETIIMHHU
U3TOYHUIM. M3MepBaHMsTa ca peaju3upaHd C aBTOMATH3UPaH TOHHO(OTOMETEHD,
KOMOMHHpaH Che crienuanusupan cnekrpodoromersp ¢ CCD marpuia.

The paper presents the results of examination of the change of the color characteristics
and quantitative lighting parameters when changing the supply voltage to the various
types and power light sources, by means of automated goniophotometer with a
receiver - specialized spectrophotometer with CCD matrix.

I'8.10. Ilarkos, I1., M. HoBueB. MojepHI3aIHs HA YIHMYHOTO OCBETICHHE B IPaJI
I'abpoBo. Enepruen ®opym 2017, MAY ,, . K. Kropu“, k.k. ,,CB. cB. KOHCTaHTHH 1
Enena®, uznaren HTCEB, 28-30 ronu 2017, pp. 370-375. ISSN: 2367-6728.

JloknaabT mpesicTaBsl MPOEKT 3a MOACPHU3AIUS HA YIMYHOTO OCBETICHHE B Tpaj
['abpoBo. MonepHuzaluaTa BKIOYBA MOAMSIHA Ha HEe(PEKTUBHUTE ChHILECTBYBAIIU
OCBETHUTEIIM C HATPUEBHU JIaMIIM ¢ BUCOKO Hansirane ¢ LED ocBerutenu 3a pa3anyHu
CBETJIOTEXHUYECKHA KJIACOBE Ha yiauuuTe, CcbhImacHo HoBus cranaapt bJIC EN
13201:2016 m BBBekmaHe Ha HOBO HeHTpamu3upano GSM-GPRS mucranunonHo
yIIpaBJIE€HUE HA YIIMYHOTO OCBETIICHHE.

The report presents a project for modernization of street lighting system in the town
Gabrovo. The modernization includes replacing of the ineffective existing high
pressure sodium lamp luminaires with LED luminaires for different light classes of
streets according to the new standard BDS EN 13201:2016 and introducing of new
centralized GSM-GPRS remote management of the street lighting system

I'8.11. Llarkos, I1., M. Mosues, H. Kones. JlaGoparopen cTeHI 3a m3MepBaHE Ha
KOe(UUHUEHTUTE Ha NPONYyCKaHE M OTPAKEHHWE Ha Marepuaid 3a BUIUMA,
uH(ppauepBeHa U YITPABHOJIETOBA CBETJIMHA. MeXayHapo/lHa HayuyHa KoH(depeHuus
UNITECH 2017, I'abposo, 17-18.11.2017, ctp. I 126-131. ISSN: 1313-230X.

B noxnana ce nmpeacrasst pa3pab0oTBaHETO HA €JICKTPOHHHU M MEXaHUYHU €JIEMEHTH Ha
nabopaTopeH CTeH]] 3a U3MEpBaHe Ha KOC(HUIIMEHTUTE HA TIPOITYCKAaHE U OTPAKCHUE
Ha MaTepualy 3a BUaMMa, HHppadyepBeHa 1 yITpaBuoieToBa ceemmHa. [lokasanu ca
TaONIMYHU U TpauaHA pe3yaTaTd OT U3MEPBAHUSI HA HHTETPATHUTE KOS(UIIUSHTH Ha
OTPaXEHHUE M MPOIYCKAHE HAa HAKOJKO BHJIA MATEPHaM 3a PA3JIMUEH CIIEKTpaJICH
CBhCTAaB HA CBETIIMHATA.




The paper presents the development of the electronic and mechanical elements of a
laboratory bench for measuring the coefficients of transmission and reflection of
materials for visible, infrared and ultraviolet light. Tabular and graphical results of
measurements of integral reflection and transmission coefficients of several types of
materials for different types of light are shown.

I'8.12. Ilankos, II., M. HoBueB, X. No6pumumos, 1. IlerkoB, E. Cranes.
Enexrpoenepruiino obcienBadHe Ha yauyHOTO ocBemieHue B OOmmHa [laBiukeHwu.
Enepruen ®@opym 2018, MY ,,®.XK. Kropu“, k.k. ,,CB. CB. Koncrantun u Enena®,
m3naren HTCEDB, 26-29 rouu 2018, pp. 252-258. ISSN: 2367-6728.

B noknama ca mpeacTtaBeHHM pe3yaTaTH OT MPOEKT 3a €HEPruilHO oOclieABaHE Ha
cUCTeMara 3a YAU4YHO ocBeTeHue B oOumHa [laBnmukenn. OOcneaBaHeTO BKITIOYBA
IpOy4YBaHE HA BUJA M CHCTOSHUETO HA YIMYHUTE M MApPKOBU OCBETHUTEINH, BHUJIA Ha
CTBJIOOBaTa Mpeka, BUJAa Ha €JIEKTPO3axpaHBaIIUTe JUHUU W PA3MOJI0KEHUETO HA
TpadOMOCTOBETE U pa3NpeAeIUTeTHUTE Talna (KaceTu) U pa3padoTBaHe Ha IUGPOB
rpadguyeH MozieNl Ha ChIECTBYBallla CUCTEMa 3a YIUYHO ocBeTieHue. [Ipemioxenu
ca €HEprocrecTsBalll MEPKH, KOUTO BKIIIOYBAT HOBO eHepruiiHo edextuBHo LED
OCBETJICHHE U BBBEXKJIaHE Ha HOBO WHTEJIUTCHTHO YIIpaBJCHHE Ha cHCTeMara 3a
YANYHO OCBETJICHHE.

The paper presents a project of energy audit of the street lighting system in Pavlikeni
Municipality. It includes a study of the type and condition of street and park
luminaires, the type of pole network, the type of power lines and the location of power
transformer substations and distribution boards, and development of a digital graphic
model of the existing street lighting system. Energy-saving measures are proposed
that include new energy-efficient LED lighting and introducing of new intelligent
management of the street lighting system.

I'.8.13. Ilaukos, II., M. HNosues, I1. JlananiioB. M3crenBaHe Ha €IEKTPUYECKH U
uBETOBU Xapakrepuctuku Ha LED oceeTuren ¢ perynupyema LIBETHA TeMIeparypa.
Mexnynapoana HayuHa koHGepenuss UNITECH 2018, I'abposo, 16-17.11.2018, ctp.
72-77. ISSN: 1313-230X.

[IpenacraBeHo € u3cienBaHe Ha €JIEKTPUYECKU M LIBETOBU XapakTepuctuku Ha LED
OCBETHUTEJI C peryaupyeMa KopeliupaHa I[BeTHa Temmeparypa. W3mepBar ce
€JIEKTPUYECKHU U IBETOBU NIapaMETPU: TOK Ha u3cinensanns LED ocBeTuTen; akTUBHA;
MOIIHOCT; PEaKTUBHA; MPUBHIHA MOIIHOCT; (HAKTOp HAa MOITHOCTTA; XapPMOHUYHO
W3KpPUBSBAaHE Ha TOKA; KOpeJMpaHa I[BETHA TeMIeparypa; WHACKC Ha
I[BETOTIPE/IaBaHe; JOMUHAHTHA JBhJDKMHA Ha BbiIHATa. Pe3ynrarure ca aHaM3upanu
Y TIPEJICTaBeHH B TAOJIMYEH U rpaGuieH BUIL.

Study of electric and color characteristics of the LED luminaire with adjustable color
temperature are presented. Electrical parameters current, active, reactive and apparent




power, power factor and harmonic distortion of current, and also color characteristics
— color temperature, color rendering index and dominant wavelength of a LED
luminaire are measured. The results are analysed and presented in tabular and
graphical form.

I'.8.14. Tsankov, P., M. Yovchev. Technical and Economic Development of the
Photovoltaic Electricity in Bulgaria. Contemporary Materials, X-2 (2019), pp. 119-
131. ISSN: 1986-8669, doi: 10.7251/COMEN1902119T.

B noknaga ca npencTaBeHr TEXHHYECKH U UKOHOMUYECKHU JTaHHU 3a Pa3BUTUETO HA
doroBoNTanuHaTa enekTpoeHeprus B bearapus mpes mociegaute 10 romuHM.
ITokazana e koMOMHAIMATA OT PAa3IMYHU BUJI0BE KOHBEHIIMOHAIHU U Bh300OHOBIEMU
€HEPruiHN U3TOYHMIM B €JIEKTPOCHEPTUHATA CHCTEMA Ha cTpaHara. [Ipomenure B
UHCTaJUpaHUTe (HOTOBOJITAMYHHU MOIIHOCTH M 1I€HATa Ha E€JIEKTPOCHEPTrHUsiTa OT TSIX
3a W3CNeABaHUSl MEPUOJ Ca MOKa3aHW B TaOmuueH W rpaduuen Bun. [lagenu ca
OpUMEpU 3a HWKOHOMHUYECKAaTa PEHTAOMJIHOCT Ha CBbpP3aHUM KbM Mpexkara M
ABTOHOMHHU (DOTOBONTAMYHU CUCTeMU B bbiarapus. AHaMU3bT M 3aKIIOUYECHUSTA B
JI0KJIaza Morar Jia ObJar TOJIe3HW MPHU OIpenesisHe Ha HOBU NPABUTEICTBEHH
NOJMTUKM W HOBM Ta3apHU YCIOBUS 3a HachbpyaBaHE€ Ha pPa3BUTHUETO Ha
BH300HOBSIEMH €HEPTUWHN W3TOYHHIIA B BhJIrapus 1 Ipyru CTpaHM.

The paper presents technical and economic data on the development of photovoltaic
electricity in Bulgaria during the last 10 years. The mix of different types of
conventional and renewable energy sources in the country's electricity system is
shown. The changes in the installed photovoltaic capacities and the price of electricity
from them for the studied period are shown in tabular and graphical form. Examples
are given of the economic profitability of a grid-connected and autonomous
photovoltaic systems in Bulgaria. The analysis and conclusions of the paper could be
useful in determining new government policies and setting new market conditions to
promote the development of renewable energy sources in Bulgaria and other
countries.

I'8.15. Tsankov P., P. Tsvyatkov, M. Yovchev, S. Platikanov. Battery Charge
Regulation Device for Backup Supply of Photovoltaic LED Lighting System. Journal
of the Technical University of Gabrovo, Vol. 59, 2019, UNITECH 2019, Selected
papers, pp. 105-108. ISSN: 1310-6686.

Crarusta mpeicTaBs BHEAPSBAHE Ha YCTPOWCTBO 3a peryaupaHe Ha 3apsjia Ha
aKyMyJaTop 3a pe3epBHO eleKTpo3axpanBane Ha goroBontanyHa LED ocBeruTenna
cucteMa B TexHudyecku YyHuBepcuter — [abpoBo. M3BbpmiBa ce wuzbop
opa3MepsiBaHE Ha KOMIIOHEHTHTE, ¢ KOMTO C€ M3rpaxkaa momyna. [IpemcraBenu ca
MIPUHITMITHU EJIEKTpUIeCKU M 0110k0BU cxeMu. [lokazanu ca Tabnuunu U rpadudnu




EKCIIEPUMEHTAJIHU PE3ylITaTh OT 3apekJaHe Ha akymylaropa ¢ pa3paboTeHOTO
YCTPOMCTRBO.

The paper presents implementation of battery charge regulation device for backup
supply of photovoltaic LED lighting system at Technical University of Gabrovo.
Selection and sizing of the components with which the module is built is done.
Principal electrical and block diagrams are presented. Tabular and graphical
experimental results from charge the battery with the developed device are shown.

.8.16. llankos, II., M. Hosues. MonepHuzanusa Ha OCBETHTEIHA CHUCTEMa B
TeKCTWIHO mpeanpustre. Crucanue ,,[ekctui u oonexno®, op. 2, 2019, crp. 51-59.
ISSN: 1310-912X.

B cratusita ce mpencraBs MPOEKT 3a €HEPrUiTHO-e(EKTHBHA MOJEpHHU3ALUS Ha
OCBETUTEIHHU ypeAOM 3a IIUBAIIKH, KPOSIIKM M TJIAJauHU II€XOBE B TEKCTUITHO
npennpusitue 4upe3 BHenpsiane Ha HoBu LED ocerutenu. PazpabGotkara ce
U3BBPIIIBA B CJICIHUTE €TaK: 00Clie/IBaHe Ha CHIIIECTBYBAIllaTa OCBETUTEIIHA ype0a;
OTpeJIe/IsIHE Ha CBETIIOTEXHUYECKUTE M3MCKBAHUS 32 KOJUYECTBEHU U KAau€CTBEHU
MOKa3aTeNM B IIEXOBETE Ha TEKCTWJIHOTO npexnpusitue, cbracHo BJIC EN 12464-
2011 n BAC EN 15193-2017; MHOrOBapyaHTHU CBETIOTEXHUYECKH M3UYHMCIICHUS HA
HOBO LED ocBeTieHME B ILIEXOBETE, M3BBPIICHU C MOMONITA HA CIEUAAIM3UPAH
CBETJIOTEXHHUECKU CO(Tyep; OIICHKAa Ha MKOHOMUSATA HA €JICKTPUYCCKAa CHEPTHUS H
MKOHOMHYEcKaTa e(pEeKTUBHOCT Ha MpeasiokeHara MonepHu3amnus. [lomyuenute
pe3yaTaTd  TOTBBpXKAABaT CHEpruiiHaTa e(QEeKTUBHOCT W  HMKOHOMHYECKaTa
pEeHTAOMIIHOCT OT BbBeXkaaHeTo Ha LED ocBeTeHre B TEKCTUIHATA IPOMHUIIIJICHOCT.
The paper presents a project for energy efficient modernization of the lighting systems
of sewing, cutting and ironing workshops in a textile enterprise by introducing of a
new LED luminaires. The development is carried out in the following stages: audit of
the existing lighting system; specifying the requirements of the quantitative and
qualitative indicators of lighting in the textile works according to BDS EN 12464-
2011 and BDS EN 15193-2017; multivariate lighting calculations of new LED
lighting for textile factories using specialized lighting software; assessment of the
electricity savings and economic efficiency of the proposed modernization. The
results obtained confirm the energy efficiency and economic profitability from the
introduction of LED lighting in the textile industry.

I'8.17. llaukos, II., M. Nosues, T. TonopoB. M3cnenBane Ha mokaszaTeIuTe Ha
KauyecTBOTO Ha enekrpuueckara eHeprus Ha SMART LED ocBerurenu.
Mexnynapoana HayuHa koHdepenius UNITECH 2020, 'abposo, 20-21.11.2020, ctp.
[ 118-122, ISSN: 1313-230X.



B noxmama ca mpencraBeHW pesyaTaTH OT JIA0OpAaTOPHU W3MEpBaHUS Ha
EJIEKTPUYECKHU MapaMEeTPH 3a Ka4eCTBO Ha eJIeKTpuuyeckara eHeprus Ha smart LED
OCBETUTENM TPH PA3IMYHU CTCTICHW HA JUMHPAHE W IIBETOBH PEKUMH Ha TIXHATA
pabota. HanpaBeH e aHanu3 U cpaBHEHHE HA TTOMyUYEHUTE PE3YITATH C U3UCKBAHUATA
Ha JICHCTBAIIMTE HAIIMOHATHY M MEXIYHAPOIHU CTaHIAPTH.

The paper presents the results of laboratory measurements of electrical quality
parameters of smart LED luminaires under different degrees of dimming and color
modes of their operation. An analysis and comparison of the obtained results with the
current standards requirements have been made.

I'8.18. Yovchev, M. Study of the LED Lighting Flicker for Indoor Application. ISC
UNITECH 2022, Gabrovo, 18-19 November 2022, pp. [ 36-41. ISSN: 1313-230X.

B noknana ce mpenctaBsT pe3yJaTaTé OT CPABHUTEIIHO U3CIIEABAHE HA MYJICAIIUUTE HA
ceemMHHUA NOTOK Ha LED oceerurenn. M3scnenBanure LED ocBerurenu umar
pa3IMYHU TMPUIIOKEHHUST 3a BBTPEIIHO OCBeTNIeHue. M3cnenBa ce BIMSHUETO Ha
pasnuuynus tun LED ocBerurten, BTOpMYHA ONTHYHA CHUCTEMa M CTENEH Ha
peryiipaHe Ha CBETJIMHHUS MOTOK BbPXY CTOMHOCTTA HA MYJICAIIUUTE Ha CBETIIMHHUS
notok Ha u3cneasanute LED ocBerutrenu. HanmpaBeH € aHanu3 U 3aKiIIOYEHUE HA
MOJTyYEHUTE PE3YATATH.

Comparative study of the LED luminaires flickering is done in this paper. The tested
LED luminaires have different applications for indoor lighting. The influence of the
different type of a LED luminaire, secondary optical system and the dimming level
of the luminous flux on the degree flickering of the tested LED luminaires are study.
An analysis and conclusion of the obtained results are done.

I'8.19. Yovchev, M. Indoor LED Luminaire Luminous Area Optimization to Minimize
the Unified Glare Rating. ISC UNITECH 2023, Gabrovo, 17-18 November 2023, pp.
I 13-17. ISSN: 1313-230X.

B nokiana e npeacraBeHa METOAOIOTHS 32 ONTUMHU3UPAHE HA ONTUYHA CUCTEMA, T10
OTHOIIIEHWE Ha TOKa3aTens Ha 3aciensiBaHe Ryg, 4pe3 uTeparuBHA MPOMsHA Ha
ceeremara mony Ha LED ocBeruTtenm ¢ poTanMOHHAa CUMETpPUS  Ha
CBETJIOPA3NPEAECIEHUETO, MPEAHAZHAYECHO 3a OCBETICHHUE HA 3aKpUTO. M3maxaar ce
3D monenu Ha onTuuHa cucrema Ha LED ocBeTutens upe3 uteparuBHa NpoMsiHA Ha
cBeremara twionl. HampaBeH € cpaBHUTENEH (OTOMETPUYCH aHaln3 MO METoja
Monte Kapno raytracing Ha MOAEIMpaHUTE ONTHYHH CHUCTEMU C HUTEpaTUBHA
MPOMSIHA Ha CBETEIara IOl Ha OCBETUTENSI U M3YUCIISIBaHE HAa (DOTOMETPUUHUTE
XapaKTEpPUCTUKU. M3BBPIIEHH Cca CPABHUTEIHU CBETIOTEXHUYECKH HU3YUCIICHHS C
KpUTEpUN Ha ONTUMATHOCT — Ryg = min (MUHUMH3HMpaHE Ha TMOKa3arels Ha




3acliersiBaHe ), OTTOBAPSII Ha M3UCKBAHUSATA HA CTAaHAApTa 32 OCBETIICHHE B y4eOHO
nomMenieHne. Ypes aHanu3 Ha pe3yATaTuTe ce HAMHUPa ONTUMATHOTO PeIICHHE.

The paper presents a methodology for optimizing an optical system, in terms of the
Rug glare index, by iterative change of the luminous area of an indoor LED luminaire
with rotational symmetry of the light distribution intended for indoor workplaces.
Building of 3D models of an optical system of indoor LED luminaire by iterative
changing of the luminous area was made. Comparative photometric analysis using
the Monte Carlo raytracing method of the modelled optical systems with an iterative
change of the luminous area of the LED luminaire to calculate their photometric
characteristics was done. Comparative lighting calculations with an optimum
criterion — Ryg = min (minimizing of the glare rating), meeting the requirements of
lighting standard for an educational premise, through the analysis of which the
optimal solution 1s found.

I.8.20. Tsankov, P., V. Stefanova, M. Yovchev, 1. Stoyanov. Measurement and
Analysis of the Spectral Emission of Different Types of Domestic Lamps in the Blue
Light Hazard Wavelength Range. Contemporary Materials, XV-1 (2024), pp. 9-18.
ISSN: 1986-8677.

Hacrosmoro m3cienBaHe MpencTaBs JIaOOpaTOpHU HM3MEPBAHUSA M PE3YyNTaTH 3a
CIEKTPATHOTO W3IbUBAHE B JHMAlla30HAa HA OMAcHaTa CHHS CBETIIMHA 32 HIKOJIKO
JaMIH 3a KUJIUIIHO OCBETICHHE: KOHBEHIIMOHAIHHU JIaMITM C BOJI(hpamMoBa KHUKa,
XaJIOTEHHU W METaJXaJOTeHHH JIaMIH, KOMITAKTHM JyMUHECIICHTHU JIaMIIA |
ceBpemMeHHu LED nmamnu. Ilokazanu ca rpaduyHu CpaBHEHMsI Ha CHEKTPAIHHUTE
pasmpeneneHs Ha JJaMITUTE BbB BUIMMATa 4acT Ha €JIEKTPOMArHUTHHS CIEKTHP C
ormacHara CHHS cBeTIMHA. JlaHHUTE 3a OCHOBHHUTE (OTOMETPUYHH U I1IBETOBU
XapaKTepUCTUKM 3a OIICHKAa Ha I[IOKa3aTelIMTe Ha OrnacHa CHUHS CBETIMHA —
WHTEH3UBHOCT HA CHHS CBETJIMHA U TEIIOBHA (DYHKIIMS HA OMAcHA CHHS CBETJIMHA —
3a pa3IMYHUTE BUIOBE JIAMIIU, Ca MPEJCTaBeHU B Tabnuiu. HampaBenu ca u3Bonu u
NPEenopbKA OTHOCHO M300pa Ha THUIIA JIaMIIa 3a KWJIUIIHO OCBETICHHE W HEHHHUTE
I[BETOBU XapAaKTEPUCTUKHU 32 OTPAHMYAaBAHE Ha HUBOTO HA OMACHATa CHHS CBETIIMHA.

The current research presents laboratory measurements and results for the spectral
emission in blue light hazard wavelength range for several domestic lamps:
conventional tungsten filament lamps, halogen and metal halide lamps, compact
fluorescent lamps, and state-of-the-art LED lamps. Graphical comparisons of the
spectral distributions of lamps in the visible part of the electromagnetic spectrum with
the dangerous blue light wavelength range are shown. Data on the main photometric
and colour characteristics for assessing the presence of dangerous blue light — blue
light and blue light hazard factor, for the different types of lamps, are shown in tables.
Conclusions and recommendations regarding the choice of the type of domestic lamp
and its colour characteristics to limit the level of dangerous blue light are made.




