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I'PYIIA B.4. XABWINTAIHUMOHEH TPY/l - HAYYHHU ITYBJIMKALIUU (HE
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NHIAEKCUPAHU B CBETOBHO U3BECTHMU BA3HU OT JAHHU C HAYUYHA
NHOOPMALIUA

B.4.1. Tsankov P.T. (2020) Lighting Technologies. In: Pavlovic T. (eds) The Sun and
Photovoltaic Technologies. Green Energy and Technology. Springer, Cham, pp 213-
270. ISBN 978-3-030-22402-9, doi: 10.1007/978-3-030-22403-5 4 (Scopus
SJR:0.173)

Pe3ome: B Tasu mmaBa ce mpenocTtaBs MHpOpMAIMs 32 OCHOBHHUTE MPUHIUMIHN Ha
OCBETJIECHHETO, €CTECTBOTO HA CBETJIMHATA, CBETIIMHUTE BEIUYUHH, ILIBETOBUTE
XapaKTEePUCTUKH Ha CBETIMHHUTE W3TOYHUIIM, TOITUIMHHOTO M JYMHHECIEHTHOTO
U3TbUBAaHE HA CBETIIMHA, KpaTKa UCTOPUS Ha CBETIMHHUTE U3TOYHUIIH, YCTPOUCTBO,
napaMeTpH M XapaKTePUCTHKHU Ha: HAXKEKAECMHUTE JIaMITH, BOJI(GPAMOBUTE XaJIOTEHHH
JaMITH, )KUBAYHUTE JIAMITA C HUCKO M BHCOKO HaJSTaHEe, METaJIXaJOTCHHHUTE JIAMIIH,
HAaTPUEBUTE JIAMIIM C HHUCKO W BHCOKO HallsAraHe, HWHIYKIMOHHHUTE JIaMIIH,
ceeronuonure (LED), PV-LED cucremure, cpaBHeHHE Ha OCHOBHUTE IMapaMeTpu Ha
CBETJIMHHUTE U3TOYHUIM, KAaKTO U MHPOopMalus 3a (oToOnoIoruyHaTa 6€30macHoCT
Ha CBETVIMHHUTE U3TOYHHMIIN.

Abstract: In this chapter, information about lighting fundamentals, nature of the light,
light quantities, color characteristics of light sources, light sources, incandescence,
luminescence, a brief history of light sources, incandescent lamps, tungstenhalogen
lamps, low- and high-pressure mercury discharge lamps, metal-halide lamps, low-
and high-pressure sodium discharge lamps, induction lamps, light-emitting diodes
(LED), light sources’ main parameters comparison, photobiological safety of light
sources and PV-LED systems are given.

B.4.2. Tsankov P.T. (2020) Solar Energy and Lighting in Bulgaria. In: Pavlovic T.
(eds) The Sun and Photovoltaic Technologies. Green Energy and Technology.
Springer, Cham, pp 323-382. ISBN 978-3-030-22402-9, doi: 10.1007/978-3-030-
22403-5 6 (Scopus SJR:0.173)




Pe3ome: B Ta3u maBa e npeacraBeHa uH(opmalus 3a reorpaCKoTo MOJI0KEHHE,
KJIMMaTa, CIbHYEBAaTa pajualMs, IOJIUTHKATa 3a Bb30OHOBSiEMA EHEpPrus H
LEHTPOBETE 3a M3CJIEJBAaHE Ha ciabHUeBara eHeprus B bouirapus. I[lpencraBena e u
uHpopmanys 3a (OTOBOJTAMYHUTE EJEKTPOLICHTPAIM, PAaHHOTO pa3BUTHE Ha
OCBETJICHHETO, pAa3BUTHUETO HA EJIEKTPUUYECKOTO OCBETICHUE, ChBPEMEHHOTO
OCBETJICHHE, OOIIECTBEHOTO OCBETICHHE, YIMYHOTO OCBETJIEHHE, OUTOBOTO
OCBETJICHHE, TPOMHUIIIICHOTO OCBETIEHUE U CIIbHYEBOTO OCBETIIeHHE B bharapusi.

Abstract: In this chapter, information about geographical position, climate, solar
radiation, renewable energy policy, and solar energy research centers in Bulgaria is
given. Also, information about photovoltaic power plants, early development of
lighting, development of electrical lighting, modern lighting, public lighting, street
lighting, household lighting, industry lighting and solar lighting in Bulgaria is given.

B.4.3. 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)

Pesrome: B nokmaga ce mnpencrtaBsaT pe3yaTard OT HANpaBeHO CPAaBHUTEIHO
u3cleBaHe Ha (POTOMETPUYHUTE XapaKTePUCTUKU U e(deKTUBHOCT Ha auHeeH LED
OCBETHUTEJI 3a BBTPEIIHO MPUIIOKEHUE C TPU BapuaHTa Ha ONTHUYHA chcTeMa — 0e3
BTOPMYHA OINTHYHA CHUCTEMA, C MPU3MATHYEH W HENPO3PAu€H pa3CEeUBATEIl.
[IpencraBeHn ca pe3ynratd 3a W3MEPEHH C TOHHOPOTOMETHPHA CHCTEMA,
pas3noyiokeHa B Jaboparopusi B ThbMHA CTasl, CIIELUAIHO Cbh3/1aJIeHA 32 TaKbB THII
M3MEPBAHUS, MAKCUMAJICH MHTEH3UTET HA CBETIMHATA, BI'bJI HA CBETIUHHUSA CHOIL,
00111 CBETJIIMHEH MOTOK, €()eKTUBHOCT HA OCBETUTEIIS, SIPKOCT BB BEPTUKAIIHU BITIOBU
30HM U CBETIOPA3NpPEACIUTEIHA KPUBU 3a TPUTE BapuaHrta Ha juHenHus LED
ocBetruteln. IlokazaHu ca 3aryOutre Ha €(QEKTMBHOCT BHB BTOpPUYHATa OINTHYHA
CHCTEMa C JBara pa3zcerBaress Ha uzcnensanus JmHeeH LED ocseruren. Hanpaenu
Ca CPaBHUTEIIHU CBETIIOTEXHUUECKHU U3YUCIICHUS C ¥ 0€3 BTOpUYHA ONTHYHA CHUCTEMA
Ha W3CJIEJIBAHUSA OCBETUTEN B O(QUCHO TmomenieHne. HampaBeHu ca u3BOIU H
NPENoOpPbKA OTHOCHO peaM3UpaHUTEe (POTOMETPUYHHU TOKazaTenu, 000O0IIeHara
CTETICH Ha 3aclIeTsBaHe W MOCTUTHATaTa €HEepPruitHa €()EKTHBHOCT HA BHTPEITHOTO
ocBeTiieHUE ¢ u3cienBanHus guHee LED ocBeruten ¢ pa3ivMyHUTE BapUaHTH Ha
ONTHYHA CUCTEMA.

Abstract: 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.4.4. 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)

Pesrome: B 1okiaga ce mpencTraBAT pe3yaTard OT HM3MEPBAaHE M aHAIW3 Ha
dboromeTpuuHM XapakTepucTHKU U eextuBHOCT Ha LED ocBetutenu 3a BbTpeIHO,
IPOMULUIEHO M YJIWYHO OCBETIEHHE ¢ M 0e3 onrhyHa cuctema. [lokasanu ca
pe3yaTaTH 3a U3MEPEHUTE C TOHHO()OTOMETPUYHA CUCTEMA MAKCUMAJIEH UHTEH3UTET
Ha CBETJIMHATA, BI'bJl HA CBETIMHHUS CHOIIL, BI'bJ Ha IOJIETO, OO MOJE€3€H CBETIIMHEH
MOTOK, €(DEKTUBHOCT Ha OCBETUTES, CpEAHA SIPKOCT BbB BEPTUKAIHU BIVIOBU 30HU U
CBETJIOPA3MPEACIICHUS 3a pA3JIMYHUTE BapUaHTH Ha OITHYHAaTa CUCTEMA Ha
uzcneaBanute LED ocBerurenu. Ilokazana e 3arybata Ha e(EeKTUBHOCT B
€JIEMEHTUTE Ha ONTUYHATA cucrema Ha uscineasanute LED ocBeturenu. Hanpasenu
Ca CPaBHUTEIHU CBETIOTEXHUYECKU M34HClieHUs. V3BbpiieHa e kinacuduxamus Ha
CTPAaHWYHOTO U BEPTUKAIHO CBeTIIOpasnpenenenue no crangapt IES. U3Bbpuienu ca
CPaBHUTEIIHH ONTHUMU3ALMOHHU CBETIIOTEXHUYECKU U3YUCICHUS ¢ ABa ynuunu LED
ocBeTuTeNs 0€3 M ChC BTOPHUYHA JieHla 3a YJAUYHO OCBETIIEHHUE, NMPOEKTUPAHU 3a
CBETVIOTEXHUYECKH KJIACOBE, HOPMHUPAHU IO SIPKOCT. HanmpaBenu ca u3BoAM OTHOCHO
peanu3upaHuTe POTOMETPUYHHU TIOKA3ATENH, 3aCIeNsIBaHe, OCBETEHOCT U 3aryou Ha
¢(DEeKTUBHOCT B €JIEMEHTUTE Ha ONTHYHATa cucTeMa Ha wuscinenBanute LED
OCBETHUTEIIH.

Abstract: 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.4.5. 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)

Pe3rome: N3mepBane u aHanu3 Ha €(PEKTUBHOCTTA HA ONacHaTa CHMHS CBETIMHA Ha
pasnuyHu LED ocBeTuTenu 3a BbTPELIHO OCBETIIEHUE CE IPEACTABIT B TO3U JTOKIAL.
[Tokazanu ca B TaOnW4YeH BUJ HM3MEPBAHUS HAa CHEKTPAIHO pas3MpelnesieHue Ha
JBUMCTUA TOTOK, (DOTOMETPUYHM, I[BETOBU MapameTpu u edexTtuBHOCT Ha 21
m3cneasanu LED ocBeTuTenn 3a BETPEIIHO OCBETIIEHUE, IIOCPEACTBOM H3II0JI3BaHE
Ha CCD cnekrpopaauomersp B uHTerpaiHa cdepa. HampaBeno e cpaBHeHue Ha
CHEKTpPaJTHUTE 3aBUCUMOCTH Ha TEINIOBHATa (DYHKIMS 3a ONacHa CHHS CBETJIMHA,
MU3MEPEHOTO CIIEKTPATHO Pa3lpeaesICHUE Ha TBbYUCTUS [IOTOK U MOIITHOCTTA B 30HATa
Ha CHUHS CBeTIMHA 3a wu3ciensanure LED ocBerurenu, KOMTO MMAT pas3inyHa
KOpeJupaHa IIBETOBa Temrmeparypa. HampaBeHo e rpaduuHa mpeacTaBsHe Ha
MOJIYYEHUTE PE3YNITaTH U € JePuHUpaHa aHAIUTUYHA 3aBUCUMOCT Ha e(PUKacHOCTTa
Ha OITACHA CHUHS CBETIMHA HA U3JIbUBAHETO BbB BUJAUMMS CIIEKTHD OT KOpEIUpaHaTa
LIBETHA TEMIIEpATypa Ha U3CJeABaHUTE OocBeTUTENU. HanpaBenu ca n3Boau OTHOCHO
M3MEPEHUTE U MU3YMCIICHU MOKA3aTENU 32 HUBO HA OMACHOCT OT CHMHS CBETJIHMHA Ha
nscaenBannute LED ocBeTuTeNn 3a BBTPEIIHO OCBETICHUE.

Abstract: 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.4.6. Radonjic, I., L. Pantic, M. Petronijevic, S. Djordjevic, M. Krstic, D. Klimenta,
P. Tsankov. An impact of fly ash on photovoltaic panel performance in the built
environment: A case study, Energy and Buildings, Volume 318, 2024, 114485, ISSN
0378-7788, doi: 10.1016/j.enbuild.2024.114485 (Scopus, WoS IF=7.1)

Pe3rome: B CbpOusi u3konaeMuTe ropuBa C€ M3MOI3BAT MPEIMMHO 32 OTOIUICHHE
pe3 OTOIUIMTEIHUS CE30H B 3aCTpOeHara cpejia, KOWTo OOMKHOBEHO Tpae 6 mecena
BCAKAa TOAMHA, MOpaau KoeTto BbpXy (ortoBonrtamunure (PV) manenu udecto ce
HATpynBa IIemeN, KOETO HaMmajsiBa TsaxHara e(ekTuBHOCT. B Ta3m crartus ce
aHAJIM3HUPAT PE3YNITATUTE OT EKCIEPUMEHT Ha OTKPUTO, MPOBEJICH BbB PDakynrera 1o
HayKu U MaremaTruka B Huill, KolTo n3cienBa BIMSHUETO Ha OTIIOKEHATA TIENET BbPXY
craja Ha MomHocTTa (P) mpu XOpU30HTAIHO U ONTUMAJIHO HaKJIOHEeHH PV manenu
pe3 TpU OTOIUIMTENIHM ce30Ha B rpaja Huml. MlHOBanuuTe B cTaTUsATa Ca OTPA3EHU B
KOHKPETHM JaHHM 3a cnaja Ha P 3a KpaTku nepuoAu OT BPEME B peajlHa BHHIIHA
Cpena, TOITbIHUTEIHO CBbP3aHU C CTOMHOCTUTE HA BAJIEKUTE, KOUTO NPEICTABIISIBAT




€CTECTBEH HaYMH 3a IOYMCTBAHE HA MAHEIUTE, KOUTO KaTO ISJI0 HE Ca YECTO CPEIlaHu
B HaJlMYyHATa JUTEpaTypa, OCOOCHO 3a PETMOHUTE C KOHTHUHEHTAJCH KJIMMAT.
ExcriepumMeHThT mMoOKa3a, 4€ caMoO 3a €IWH JeH 0e3 Bajexku chaabT Ha P 3a
XOPU3OHTAIHUS TMaHell ce € yBennuui ¢ qonbiaHutenanu 0,4-10 %, a 3a ontumanHus
nanen — ¢ 0,2-9,1 %. ExkciepuMeHTaIHO M3MEPEHUTE JTaHHU B Ta3W CTATHUS ca OT
rojsiMO 3HAUYE€HHE HE caMO 3a IMOoKa3BaHe Ha 3arybara Ha P or (oroBonramyHute
MaHeJy B YCJIOBUSI HA 3aMbPCSIBAHE U HEOOXOAMMOCTTA OT MEPUOIUYHO TTOUHCTBAHE,
HO U 32 U3MOJI3BAHETO UM B MPOEKTUPAHETO HA TPAJCKU (DOTOBOITAUYHU LIEHTPAU U
M0-HATATHIIIHA CUMYJIALIUU U U3YUCIICHHUSI.

Abstract: Fossil fuels are mostly utilized for heat generation in Serbia throughout the
heating season in the built environment which usually lasts 6 months every year, thus
fly ash often accumulates on photovoltaic (PV) panels decreasing their performance.
This paper analyzes results of the outdoor experiment conducted at the Faculty of
Sciences and Mathematics in Nis investigating the influence of deposited fly ash on
power (P) drop for horizontally and optimally inclined PV panels during three heating
seasons in the City of Nis. Innovations of the paper are reflected in concrete data of P
drop for short time periods in real outdoor environment, additionally connected with
precipitation values which represent natural way of panels cleaning, that are all
together not frequent in available literature especially for continental climate regions.
The experiment showed that for only one day without precipitation, the P drop for the
horizontal panel rose by an extra 0.4-10 %, and 0.2-9.1 % for the optimal panel.
Experimentally measured data in this paper are of high importance not only for
showing the P loss of PV panels in soiling conditions and the necessity of periodical
cleaning, but also for their utilization in urban PV plants design and further
simulations and calculations.

B.4.7. 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)

Pesrome: B [1oxiaza ce mpencraBAT pe3yiaTard OT HU3MEpBaHE W aHAIU3 Ha
dboromeTprdHn XapakTepucTuku u eekTuBHOCT Ha LED ocBetuTen 3a ocBeT/ieHne
Ha 3aKPUTO, KOHCTPYUPAHO C MHOTOBAPUAHTHA ONTUYHA CUCTEMa — 0€3 U C pa3IuuHu
o0pa3nu Ha MUKponpu3MaTuyHu jJenu. [IpeacraBenu ca pe3yaTatute OT U3MEPEHUS
C TIOMOIIITa HAa TOHUO(OTOMETHP CBETIIOpA3NpE/CICHUS, UHTCH3UTET Ha CBETJIMHATA,
BI'bJ1 HA CBETJIMHHHUS CHOII, CPEJIHA SIPKOCT BbB BEPTUKAJIHU BITIOBU 30HU, U3XOAECH
(mone3eH) CBETIMHEH MOTOK W 00Ima e(peKTMBHOCT Ha OINTHYHATa CHUCTeMa 3a
paziuuHuTe 00pa3iu OT MUkpornpusmaruaau jiemy Ha LED ocetutens. M3uucnena
e 3arybara Ha e()eKTUBHOCT B ONTUYHATA CUCTEMA C PA3TMYHU MUKPOIPU3MATHUYHU
neu. HampaBeHu ca CpaBHUTEIIHM MU3YUCIIEHUS HA OCBETIICHUETO HAa W3CJICIBAHUS
LED ocBetuTen 03 1 ¢ pa3auyHi MUKPOIIPU3MATUYHU JICIIIH.

Abstract: 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.4.8. Tsankov, P., 1. Lazarov. Research and analysis of the hourly variation of solar
radiation at the photovoltaic power plants in Gabrovo Tech Park, 2024 Ninth Junior
Conference on Lighting (Lighting), 04-06 June 2024, Sozopol, Bulgaria, doi:
10.1109/Lighting62260.2024.10590679 (Scopus)

Pe3rome: Crarusita mpencTaBsl U3CJIE€IBAHE HA YaCOBUTE KoeOaHUs Ha CIbHYEBATA
paauanus BbB (OTOBOATAMUHHUTE eleKTpoueHTpain B Tex mnapk ['aGposo.
OOpaboTeHn ca M3MEpBAaHMATA HA CIBbHUEBATA paaMalMs OT MOHUTOPHUHIOBATA
cucrema 3a 2021 r. JlanHuTe 3a 4yacoBUTE KOJICOAHMsS Ha CIIbHUEBATa paaualus ca
Ipe/ICTaBeHH rpauyHO KATO OTAEIHU TOYKU 3a BCEKU 4ac OT JCHsS B AUarpamu 3a
pa3NIMYHUTE MeECelH, C CHhOTBETHUTE TEHACHIMM Ha TMpOMSHATa B CpPEIHUTE
CTOMHOCTH Ha CI'bHYEBAaTa pajguanus 3a JAJCHHsS 4Yac OT JCHS M IpPOMsHAara B
MaKCHMaJIHUTE PErUCTPUPAHUA CTOMHOCTH 3a Yaca. VI3BbpIIIEH € perpeCUOHEH aHaIU3
Ha JaHHWUTE 32 YaCOBUTE KojeOaHUsl Ha CIIbHYEBATA paJualls U 3a BCEKH Mecell ca
TOJTyYEHH TIOJMHOMH OT 5-Ta CTeNeH ¢ Koe()UUMEHTH Ha jeTepMuHaims R*> 0,96.
HampaBeHu ca aHaIM3u M U3BOAM OT M3CJIEIBAHETO.

Abstract: The paper presents research on the hourly variation of solar radiation at the
photovoltaic power plants in Gabrovo Tech Park. Monitoring system measurements
of solar radiation data for 2021 are processed. The data for hourly variation of solar
radiation are presented graphically as individual points for each hour of the day in
figures for different months, with the corresponding trends of the change in the
average values of solar radiation for the given hour of the day, and the change in the
maximum recorded values for the hour. A regression analysis of the data for the hourly
variation of the solar irradiation was performed, and for every month are obtained
polynomials of the 5th-degree, with coefficients of determination R*> 0.96. Analyses
and conclusions on the research are made.

B.4.9. Tsankov, P., M. Yovcheyv, . 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)

Pe3rome: JloknaabT npeacTaBs pe3yiaTaTH OT UBMEPEHU CIIEKTPAIHU XapaKTEPUCTUKHU
Ha chbBpeMeHHU LED ocBeTuTenu 3a >KWIMIIHO OCBETICHUE C PA3JIMYHU LIBETOBU
XapaKTEepPUCTUKU [0 BPEME HA IPOIEca Ha 3arpsiBaHe 10 YCTAHOBEHO TEMIIEPAaTypPHO
cperosiHne. Mi3MepBaHusATa HA CIIEKTPATHUTE XapakTepucTuku Ha LED oceturenure
ce m3BbpmBar ¢ nomoira Ha CCD crnekTpopaaroMeTsp ¢ HHTErpupaiia cepuyna u
TEpMOBU3MOHHA KaMmepa. [IpencraBeHn ca CpaBHUTEIHM PE3YJITaTH OT HU3MEPEHO
OTHOCHUTEJIHO CHEKTPAIHO Pa3NPEACICHUE Ha JIPYUCTHUSL MOTOK IPU BKJIIOYECHO U




YCTaHOBEHO TeMIieparypHo cbcrosHue Ha LED oceeturenure. IlpencraBenu ca
U3MEepeHaTa U U34KCcIeHa MMKOBa AbKUHA HA BbJIHATA B 00JIaCTTa HA U3 TbYBAaHE Ha
cud LED, otHOCHTENHATa MPOMSIHA HA KOpeIrpaHaTa [[BeTHA TeMIIepaTrypa u OOIIHs
VHJIEKC HA LBETONPENABAaHE 110 BPEME Ha 3arpsBaHe 10 YCTAHOBEHO CBhCTOSHUE Ha
uscneasanure LED ocserurenu. HampaBeHu ca M3BOAM OTHOCHO H3MEpPEHUTE U
V3UMCIICHU CIIEKTPAJIHU IT0Ka3arenu Ha usciuensanure LED ocserurenu.

Abstract: 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.

B.4.10. Gueorgiev, V.; Totev, V.; Tsankov, P.; Stoyanov, S. Evaluating Cybersecurity
Risks of Bulgaria’s Energy Sector: Focus on PV and HVAC-R. Appl. Sci. 2025, 15,
6672. https://doi.org/10.3390/app15126672 (Scopus, WoS IF=2.5)

Pe3rome: DOTOBONTAMYHHUTE CUCTEMU C E€HEPrUMHO CHXPAaHEHHWE Ca aKTyaJlHara
TEH/JCHLMA B O0JacTTa Ha CI'lbHYEBAaTa CHEprus. XUOpUIAHUTE HWHBEPTOPU ca
OCHOBATa Ha MHCTAJIALMU C HUCKA MOIIIHOCT OT TO3U TUI. AKO €Ha MHCTanauus Objae
KOMIIPOMETHpAaHa, HsAMa 3HAYUTENIHU MPOOJEMH ChC CUTYpHOCTTA. BbIpeku ToBa,
HSIKOJIKO YCTpOMCTBa Morar jJa ObJIaT aTakyBaHU eIHOBpeMeHHOo. Kato ce mma
Ipe/BU]l HAPACTBAIIMAT UM ISl B EHEPTUMHUSI MUKC, pa3NpeesieHuTe Kubeparaku
Cpellly T€3U YCTpPOMCTBa MOTar Jia 3acTpalar CTaOMITHOCTTA Ha eJIEKTPOEHEepTruifHaTa
Mpexa. bparapckara eneKTpoeHepruiiHa CUCTEMA € aHAJIM3UPaHa, 3a Ja CE ONPEAEIIH
HEWHOTO pPa3BUTHE, KOETO € B ChOTBETCTBHE ¢ TeHaeHHuuTe B EC. Moxe na ce
3aKJII0YH, Y€ CE€ O4aKBa OpOSIT M MHCTAJIMpaHaTa MOIIHOCT Ha XUOPUIHUTE UHBEPTOPH
Jla HapacHaT Obp30. AHalu3MpaHa € ys3BUMOCTTa Ha XUOPUIHUTE HUHBEPTOPU KbM
KubepaTaku U ca HACHTU(QUIUMPAHU Bb3MOXKHHUTE TOCJIEJICTBUS 3a €HEpruiiHara
cuctema. TexHonorusTa No3BOJIABA TS Ja CE€ M3IMOJI3Ba KaTO XMOPUIHO CPEACTBO 3a
BIMSIHUE, @ TO3M aCHEKT € cjJado0 3acThIIEH B ChHIIECTBYBALIUTE PETyJallUU 3a
kuOepcurypHoct. M3BbplieHa € OIleHKa Ha pHUCKa, Bb3 OCHOBA Ha KOSTO ca
IPEJIOKEHU MEPKH 32 MOJI00psIBAHE HA CUTYPHOCTTA..

Abstract: Photovoltaics with energy storage are the current trend in solar energy.
Hybrid inverters are the backbone of low-power installations of this type. If a single
installation is compromised, there are no significant security concerns. However,
multiple devices can be targeted simultaneously. Taking into account their increasing
share in the energy mix, distributed cyber-attacks against these devices can threaten
grid stability. The Bulgarian electric power system has been analyzed in order to
determine its development which is in line with EU-wide trends. It can be concluded
that hybrid inverters are expected to grow rapidly in number and in installed power.




The vulnerability of hybrid inverters to cyber-attacks has been analyzed, and the
possible consequences for the energy system have been identified. The technology
allows it to be used as a hybrid means of influence, and this aspect is poorly addressed
in existing cybersecurity regulations. A risk assessment has been made, based on
which measures to improve security have been proposed.

I'PYIIA I.7. HAYYHA NYBJIUKALHUA B M3JAHUSA, KOUTO CA
PE®OEPUPAHU U NTHIAEKCHUPAHHU B CBETOBHO M3BECTHHU BA3HU OT
JAHHHM C HAYYHA HH®OPMAIUA

I.7.1. Pavlovic T., Tsankov P.T., Cekic N.D., Radonjic Mitic I.S. (2020)
Photovoltaic Solar Energy Conversion. In: Pavlovic T. (eds) The Sun and
Photovoltaic Technologies. Green Energy and Technology. Springer, Cham, pp 45-
193. ISBN 978-3-030-22402-9, doi: 10.1007/978-3-030-22403-5 2 (Scopus
SJR:0.173)

Pestome: B Tasu miaBa e paneHa o6ma uHpopManus 3a (HOTOBOITAUYHOTO
npeoOpazyBaHe Ha CITbHYEBATa CHEPIHsl, CHIIMIIMEBU W JPYTH CIBHUEBU KIICTKH,
CIIbHYCBH MOJYJIH, CIIbHYEBH Oarepuu, KOHTPOJIEp Ha 3apsijia, HHBEPTOP, TPAICKO U
CEJICKO MPUIOKEHUE Ha CITBHUEBUTE KJIETKH, (DOTOBOJTAUYHH CIBHUEBU IICHTPAIH,
3aBUCUMOCT Ha €(DEKTUBHOCTTA HA CIHHUCBUTE MOIYIM OT TAXHATA OPUEHTAIUS H
BI'bJI HA HAKJIOH, 3aMbPCSIBAHE HA CIIbHYEBUTE MOAYJIH, HHTCIUTCHTHU CUCTEMU H
MUHUMPEKH, UKOHOMUKA HA (JOTOBOJITANYHUTE CUCTEMH U YCTOMYHUBOCT Ha 3€JICHATA
MKOHOMUKA.

Abstract: In this chapter, general information about photovoltaic solar energy
conversion, silicon and other solar cells, solar modules, solar batteries, charge
controller, inverter, urban and rural application of solar cells, PV solar plants, solar
module efficiency dependence on their orientation and tilt angle, solar modules
soiling, smart systems and mini-grids, economy of PV systems, and sustainability of
the green economy is given.

I.7.2. Lazov, L.; Teirumnieks, E.; Yankov, E.; Angelov, N.; Ghalot, R.S.; Tsankov,
P. The Influence of Technological Parameters on the Contrast of Copper Surfaces in
the Laser Marking Process. Materials 2025, 18, 4024. Doi: 10.3390/mal18174024
(npuema 3a nyonruxysane, Scopus u WoS IF=3.2)

Pe3iome: B ToBa n3cneaBaHe ce pasmiiek/a BIUSHUETO Ha KIOYOBU TEXHOJOTHYHHU
napaMeTpu - CKOpOCT Ha MapKUpaHe, CThIIKa Ha pactep (AX), NPOABIDKUTEIIHOCT Ha
UMITYJICA, IJIBTHOCT HA MOIIHOCTTA U €(EKTUBHA €HEeprusi - BbPXY Ja3epHOTO
MapKHpaHe Ha Mej ¢ momoinra Ha Yb-mo3upanu BiaakHa u CuBr MOPA nazepw.
N3noin3Banu ca 1Be eKCIEPUMEHTAIHH YCTaHOBKU: BilakHecT Ja3zep ¢be 100 ns u 200
ns umnyicu U CuBr nazep ¢ 30 ns ummyncu. CKOpocTTa Ha MapKUpaHe Bapupaiie oT
10 no 80 mm/s, kaTto CTHIKUTE HA pacThpa 0sixa oT 3 70 20 wm 3a BIAKHECTHS J1a3ep
u or 3 pgo 27 pum 3a CuBr naszepa. M3cnenBaHeTo cpaBHsIBAa pasIu4HU
IPOJBDKUTEIHOCTH HAa MMITYJICUTE U OICHSIBA BJIMSHUETO HA JbJDKUHATA HA




Ja3epHaTa BbJIHA BbpPXy IMpolleca Ha MapKHpaHe. YCTAaHOBEHM ca ONTHMAaJHU
eexTBHY eHepruiiny auanasonn: 17,4-43,1 kJ/cm? 3a BiakHecT jasep, Jerupan ¢
Yb, u 9,90-43,1 kJ/cm? 3a CuBr nasep. OpuruHaaHOCTTa Ha Ta3u paboTa ce ChCTOU
B TNPSKOTO CpaBHeHHE HAa Yb-gomupanu BiakHectd u CuBr MOPA naszepu 3a
MapKHpaHe Ha MeJd, 3aeAHO C EIHOBPEMEHHOTO ONTHMHU3HMpaHE Ha MHOXECTBO
napameTpu. M3cnenBaneTo JaBa HOBH HACOKH 32 BUCOKOKOHTPACTHO MapKUpaHE Ha
MEI - Marepual C W3BECTHU TPEAN3BUKATEICTBA TpH Ja3epHara oOpaboTka.
NnentuduumpanuTte oNTUMaIHU €HEPIMMHU TUANa30HU U MMapaMeTpu Ha Ipolieca
MoraT 3Ha4UTEeIHO J1a MOA00PpAT €(PEeKTUBHOCTTA U KAYECTBOTO HA UHYyCTPUATHUTE
NPUIIOKEHUS 34 MAPKUPaHE Ha MEI.

Abstract: This study examines the influence of key technological parameters—
marking speed, raster step (Ax), pulse duration, power density, and effective energy—
on the laser marking of copper using Yb-doped fiber and CuBr MOPA lasers. Two
experimental setups were used: the fiber laser, with 100 ns and 200 ns pulses, and the
CuBr laser with 30 ns pulses. Marking speed ranged from 10 to 80 mm/s, with raster
steps from 3 to 20 um for the fiber laser and 3 to 27 um for the CuBr laser. The study
compares different pulse durations and evaluates the impact of laser wavelength on
the marking process. Optimal effective energy ranges were identified: 17.4-43.1
kJ/cm? for the Yb-doped fiber laser and 9.90-43.1 kJ/cm? for the CuBr laser. The
originality of this work lies in its direct comparison of Yb-doped fiber and CuBr
MOPA lasers for copper marking, alongside the simultaneous optimization of
multiple parameters. The study provides novel guidelines for high-contrast copper
marking, a material with known laser-processing challenges. The identified optimal
energy ranges and process parameters can significantly improve the efficiency and
quality of industrial copper marking applications.

I.7.3. Tsankov, P., M. Yovchev, H. Ibrishimov. Energy-efficient light-emitting diode
retrofit and advanced control in municipal street lighting: A case study from Bulgaria.
Asian Journal of Water, Environment and Pollution, 025310242. doi:
10.36922/AJWEP025310242 (npuema 3a nyoauxysane, Scopus u WoS 1F=0.7)

Pe3tome: MojepHU3MpaHEeTO Ha YAWYHOTO OCBETIICEHHWE upe3 MpeoOopylaBaHe ¢
ceeroquonu (LED) u ychBBbpIIIEHCTBAaHM CHUCTEMU 3a YIIpaBJICHHE C€ MpHU3HaBa 3a
e(deKTHBHA CTpaTEeTHs 3a HAMAJIIBAaHE HAa EHEPTromoTPeOICHUETO U pa3zxoauTe. Makap
Yye MHOTOOpOITHU MpOyYBaHMs MOTBBbPKAAaBaT Te3U Noi3u B 3anaaHa EBpona, Manko
ce 3Hae 3a TIXHOTO MpeacTaBsHe B oOmmuaMTe B M3TounHa EBpoma. Hacrosimoro
MIPOYYBAHE 3aITbJIBA Ta3W MPA3HUHA B 3HAHUATA, KATO MPEACTABS Ka3yC 3a YIMYHOTO
ocBeTiieHHe B oOmuHUTE B bhirapus. B Hero ce mpeacTaBiaT MeETOAOJOTHSITA,
U3MBJIHCHUETO W OLICHKATa Ha MPOEKT 3a €HEePruiiHO e(DEeKTHBHA MOJEpHU3AIMS HA
OOIIIMHCKUTE CUCTEMH 32 YIIMYHO OCBETJICHUE B Obarapckute rpaaose [laBiukenu u
bsuia Yepksa. [TpoekThT BKIIOYBALIE ITBJIHO IPEMUHABAHE OT OCTAPEIH TEXHOJIOTUH
3a OCBETJIeHME (HalpuMep HAaTPUEBU JIAMIM C BHCOKO HaJIAraHe, KOMIIAKTHH
¢GuIyopeclleHTHH JIaMOM W JKMBauYHU JiaMnui) KbM BuUcOokoedektuBHH LED
OCBETUTEIIHM Te€JId, WHTEIPUPAHW C MHTEIMICHTHA CHUCTEMA 3a YIPABICHUE U
MOHUTOPUHI. EHeprueH oauT, MNpoBeNeH B CBOTBETCTBUE C HAUWOHAIHUTE
peraMent U esponeiickure cranpaptd (EN 13201), nokaza, ye Hag 90% ot




OCBETHUTEIIHUTE Tejla Ca HAJIXBBbPJIWIM EKCIUIOATAllMOHHUS CHU JKUBOT U BEYE HE
OTrOBapAT Ha (POTOMETPUYHUTE M TEXHUUECCKUTE M3UCKBaHUsA. Knacupukanuure Ha
OCBETUTEIHMS Au3aiiH Osixa npuiioxkeHu B cboTBeTrcTBHE ¢ EN 13201:2016, 3a na ce
rapaHTupa ChbOTBETCTBHUE C M3UCKBAHUATA HA CTAHAAPTA 32 APKOCT, PABHOMEPHOCT U
KOHTpOJ Ha otOsiceuute. beme aeduHupan u peiieH npoodiieM 3a ONTUMU3ALUS C
NOMOIIITa Ha CTIelMaAIU3UpaH coTyep, 3a Aa ce ONpe/Ien Hall-HIUCKaTa MOLITHOCT Ha
OCBETUTEJIHUTE TeJla, MUHUMAaJIHaTa BUCOUMHA Ha CTHIOOBETE M HAM-MAJKUAT bI'bJ
HAa HAKJIOH Ha CKOOMTE Npu (UKCUPAHO PA3CTOSTHUE MEXKIY CTBIOOBETE, KaTo
CBHIIEBPEMEHHO CE 3aa3u CbOTBETCTBUETO C HOPMATUBHUTE M3KCKBaHus. C momolnra
Ha DIALux evo 0sixa u3BbpiieHH (POTOMETPUYHU CHUMYJAIMKA U ONTHMU3AIUHU B
HSIKOJIKO CIIEHApHsi, B pe3yJITaT Ha KOeTo Osixa moiydeHu 47 ONTUMUZHPAHU MOJIEIH
HAa OCBETJEHHE, aJanTUpPaHU KbM KOHKPETHH y4acThId OT  YJIHIIMTE.
Monepan3upaHara cucTeMa BKIIIOYBA aJanTUBHU (YHKIIMU 3a pErylupaHe Ha
OCBETEHOCTTa, KOETO MO3BOJIsIBA HaMalsiBAaHE Ha KOHCyMHpaHarta eHeprus beme
BHEJPEHA LEHTpalIM3MpaHa CHCTEMa 3a YNpaBieHUWE B O0JIaka 32 JUCTAHUMOHHO
HaOJIIO/ICHHE U KOHTPOJ, KOETO MOBUIIIM HAICKIHOCTTa U HAMAJIM HEOOXOMMOCTTa
OT NMOAAPHKKA. AHAIU3BT CIIE]I BHEAPSIBAHETO NOKa3a 79,5% UKOHOMUS HA CHEPTUS
(549 082 kWh/roguna), 3aeqHO ¢ HaMaJeHUE HA EMUCUUTE Ha BHIVICPOJICH JUOKCHUJT
¢ 1349 t/ronuna u nepruoa Ha B3BPHINAEMOCT HA HHBECTUIUATA OT 6,2 ronunHu. To3u
Ka3yc  IoauepraBa  TEXHMUYECKaTa, MKOHOMHUYECKaTa U  C€KOJOTMYHara
KU3HECTIOCOOHOCT Ha MamiabHu mpoekTH 3a MmoxaepHusanus ¢ LED ocBetnenue u
WHTEJIMTEHTHU CUCTEMU 3a YIpaBJIeHUe, KaTo Mpeiara Mojies, KOUTO Moxe 1a Obe
BB3IMIpon3BeieH oT oommuanTe B [lenTpanna u M3rouna EBpomna, Kouto THpCAT mO-
no0pa eHepruiiHa eeKTUBHOCT M MO-MaJIKO Bb3/ICHCTBHE BbPXY OKOJIHATA CpeJia.

Abstract: Modernizing street lighting through light-emitting diode (LED) retrofits
and advanced controls is recognized as an effective strategy for reducing energy use
and costs. While numerous studies confirm these benefits in Western Europe, little is
known about their performance in Eastern European municipalities. This study
addresses this knowledge gap by presenting a case study of municipal street lighting
in Bulgaria. It presents the methodology, implementation, and evaluation of an
energy-efficient modernization project for municipal street lighting systems in the
Bulgarian cities of Pavlikeni and Byala Cherkva. He project involved a complete
transition from outdated lighting technologies (e.g., high-pressure sodium, compact
fluorescent, and mercury vapor lamps) to high-efticiency LED luminaires, integrated
with an intelligent control and monitoring system. An energy audit, conducted in
accordance with national regulations and European standards (EN 13201), revealed
that over 90% of luminaires had exceeded their operational lifespan and no longer
complied with photometric and technical requirements. Lighting design
classifications were applied in accordance with EN 13201:2016 to ensure compliance
with the standard’s requirements for luminance, uniformity, and glare control. An
optimization problem was defined and solved using specialized software to determine
the lowest luminaire power, minimum pole height, and smallest bracket tilt angle,
with fixed pole spacing, while maintaining regulatory compliance. Using DIALux
evo, multi-scenario photometric simulations and optimizations were performed,
resulting in 47 optimized lighting models tailored to specific street segments. The




upgraded system incorporates adaptive dimming features, enabling nighttime power
reduction through pre-programmed driver settings. A centralized cloud-based
management system was implemented for remote monitoring and control, enhancing
reliability and reducing maintenance. Post-implementation analysis demonstrated
79.5% energy savings (549,082 kWh/year), along with carbon dioxide emission
reductions of 1,349 t/year and a financial payback period of 6.2 years. This case study
highlights the technical, economic, and ecological viability of large-scale LED retrofit
projects with smart controls, offering a replicable model for municipalities across
Central and Eastern Europe seeking improved energy efficiency and reduced
environmental impact.

I'PYIIA I'.8. HAYYHA IIYBJIMKALIUA B HEPE®@EPUPAHU CIIMCAHUSA C
HAYYHO PEIEH3UPAHE WJ/IM B PEJAKTHUPAHU KOJEKTHBHHU
TOMOBE

I'8.1. Hankos, II., M. MoBueB. Amamus Ha YyBCTBUTEJIIHOCTTA HAa TEXHUKO-
MKOHOMUYECKHUTE IMOKa3aTeau MpU MOJEPHHU3alMsa Ha OcBeTUTeNHa ypeadba ¢ LED
ocsetutenu. 'OJUIITHUK HA TY-CODOUA Tom 66, kaura 1, 2016, VII Hayuyna
xoH@epennust E® 2015, E® na TY-Codus, Cozomnomn, 09.2015, pp. 427-434, ISSN
1311-0830

Pe3tome: B nHacTosmus mokmam ce mpenacTaBs pa3paboTka M MPHIOKEHHWE Ha
copTyepeH MHCTPYMEHT 3a U3UUCIISIBAHE M aHAIN3 Ha YYBCTBUTEIIHOCTTA HA TEXHUKO-
WKOHOMUYECKHUTE TMOKa3aTeIu MPU MOJEPHHU3AIMA Ha OCBeTHTENHa ypenda ¢ LED
ocBeTuTenu. Peanu3upaHo € YCHBBPIICHCTBAHE Ha KJIacHYecKaTa METOJIWKa 3a
U3YHCIIsIBaHE Ha HETHATa CerallHa CTOWHOCT 4Ype3 BbBEXKJaHE Ha BB3MOXKHOCT 3a
OTYUTAHE Ha BTOPWYHU WHBECTHIINH ITPU CPABHIBAHE HA BAPUAHTHU C OCBETHTEIN ChC
CIWJIHO pa3ihyaBall Ce€ >XUBOT HAa CBETIMHHUTE W3TOYHHWIM. llpeacraBeHo e
u3CcieBaHE Ha PEHTAOMIHOCTTa Ha TMPOEKT, BKJIIOYBAIIO AaHAIW3 Ha
YyBCTBUTEITHOCTTa HA TEXHUKO-WKOHOMHYECKUTE TIIOKa3aTelu TMPHU Pa3IuIHH
CIIEHApHH C TIPOMSHA Ha IIeHaTa Ha EJIEKTpUYecKara €HEprus, TOAMIIHATA YacoBa
usnoj3BaeMocT Ha LED ocBeTuTenurTe 1 M3MEHEHHETO Ha MHQIIAIMSATA.

Abstract: This report presents the development and application of a software tool for
calculating and analyzing the sensitivity of technical and economic indicators in the
modernization of lighting systems with LED luminaires. The classic method for
calculating the net present value has been improved by introducing the possibility of
taking into account secondary investments when comparing options with luminaires
with widely varying light source lifespans. A study of the project's profitability is
presented, including an analysis of the sensitivity of the technical and economic
indicators in different scenarios with changes in the price of electricity, the annual
hourly utilization of LED luminaires, and changes in inflation.

I.8.2. Tsankov, P., Study of the temperature coefficients of amorphous and
polycrystalline silicon photovoltaic modules under real operating conditions, Journal




of the Academy of Sciences and Arts of the Republic of Srpska Contemporary
Materials (Renewable energy sources), VI-2, 2015, pp. 123-129. ISSN 1986-8669

Pe3rome: Craruara npeactaBs pe3yliTaTUTE OT MPOYYBAHETO HA TEMIIEPATYPHUTE
KO€(pUIMEHTH HAa aMOpP(HU U MOJMKPUCTAIIHA CUIULUEBU (HDOTOBOATAMYHH MOAYJIU
npu peasnu paboruu ycnoBus B 10 kWp moxpuBHa (doroBonaTamuna
€JIeKTPOLIEHTpala, CBbpP3aHa KbM €JEKTPONpPEHOCHaTa Mpexka, B TexHuueckus
yHuBepcuteT B ['abpoBo, bwarapus. M3BbpiieHa e koMmoTbpHa 00paboTKa M
IOperpynupaHe Ha JaHHUTE OT MOHMTOPUHIA, 3a Ja CE€ pa3leisaT U3MEpBAHUATA HA
Ipyny ¢ NPUOIU3UTEIIHO €AHAKBU KOJIMYECTBA CbHUEBa paauaunus. [lpencraseHo e
rpaUyHO MpPEACTaBsSIHE HA MOIIHOCTTA, HAIIPEKEHUETO M TOKA Karo (pyHKUHUs Ha
TeMIleparypara IMpu €IHO M CBhUIO HHMBO Ha CI'bHYEBA pajuanus 3a JBaTa THIIA
monynu. IIpomeHuTe B MOIIHOCTTA, HAMPEKEHUETO M TOKAa Karo (YHKIMS Ha
TEeMIIepaTypara ca MoJIy4eHU Ype3 JIMHEWHU perpecuoHHu pyHKuuu. OnepaTuBHUTE
TEeMIIEpaTypHU KOe(UUHUEHTH Ha aMOP(PHUTE U MOIUKPUCTATHUTE (DOTOBOITAUYHH
MOIyna¥, Oa3upaHW Ha AaHAIUTUYHU (PYHKIHMH, Ca YCTAHOBEHHM W CpPaBHEHH C
HOMUHaJIHUTE. M3BbpIICHH ca aHAIU3U U 3aKJIIOYEHUS OT U3CIIEIBAHETO.

Abstract: The paper presents the results of study of the temperature coefficients of
amorphous and polycrystalline silicon photovoltaic modules under real operating
conditions in 10 kWp roof installed grid connected photovoltaic power plant in
Technical University of Gabrovo, Bulgaria. Computer processing and rearranging of
the monitoring data are carried out to separate the measurements into groups of
approximately equal amounts of solar radiation. Graphical representation of the
power, voltage and current as a function of the temperature at same level of solar
radiation for the two types of modules are given. Change of power, voltage and
current as a function of the temperature were obtained using linear regression
functions. Operating temperature coefficients of amorphous and polycrystalline
photovoltaic modules based on analytic functions have been established and
compared with the nominal. Analyzes and conclusions of the research were made.

I'8.3.HankosB, II., M. NoBues. TepMOBU3MOHHO M3CJIEABAHE Ha Npolleca Ha
3arpsiBaHe 0 ycraHoBeH pexuMm Ha LED oceerurenmn. MexayHapoaHa HayyHa
xoHdepennust UNITECH 2015, TY-TI'abposo, 20-21.11.2015. ctp. I 78-83, ISSN
1313-230X.

Pe3rome: B nokiazga ce npeacTaBsT pe3yaTaTuTe OT TEPMOBU3NOHHHA U3MEPBAaHMS Ha
npoleca Ha HarpsaBaHe Ha LED ocBeturenu ¢ pasinnyHu NpUIoKeHUs, EIIEKTPUYECKa
MOIITHOCT M CBETIOTEXHUYECKH XapAKTEPUCTUKHU. M3MmepBaHuATa CE€ HU3BBHPIIBAT C
tepmoBu3noHHa kamepa FLIR E6 B unterpanna cdepa na Ulbricht ¢ nimamersp 2 m
u uudpos nykcMersp. IlpencraBena e npoMmsiHara Ha TeMIiepaTypara U CBETJIMHHUS
IIOTOK 3a Iepuoja OT BKIrOYBaHeTO Ha LED ocBeTuTenure 10 yCTaHOBABAHETO Ha
TEXHHUs CBETJIMHEH IOTOK M TeMIleparypa B cTaOWIHO cbeTossHue. IIpencraBenu ca
EKCIIEPUMEHTAJIHO MOJTYYEHUTE PE3YNITATH B TabaMuHa U rpaguuHa popMma.

Abstract: 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.

I.8.4. osues, M., II. MankoB, H. bepmapcku. MonepHuszanuss Ha cucreMara 3a
YIWYHO OCBETIICHHE B MaJIKK HaceseHu Mecta B Oomuna ['abpoBo. Enepruen ®opym
2016, MY ,,@.X. Kiopu“, k.k. ,,CB. cB. Koncrantun u Enena®, 22-25 ronu 2016.
ctp. 40-46. ISSN: 2367-6728.

Pe3tome: HayuHudar nokian mpeacTaBs pe3ylTarutre oT peanusupan npe3 2014 r.
MPOEKT 33 MOAEPHU3ALMS HA YIUYHOTO OCBETIICHHE B 128 MaJlku HaceJleH! MeCTa B
O6muna ['abpoBo. M3BBpIIEHO € NEeTalHO eJIeKTPOCHEPruitHO oOcieaBaHe Ha
CBIIECTBYBAIllAaTa OCBETUTENHA cucTema. OcBeTUTeNHaTa cucremMa BKIouYBa 3 651
OCBETHUTEIIN C HATPUEBH JaMIu ¢ BUCOKO Haisirane S0 W u 100 W, :)xuBauHu 1ammnu
125 W u 250 W u KOMNOakTHU JyMUHECUEHTHHU Jiamnu 20 W, BKIOYBAIIUA CE U
M3KJIIOYBAIM ce€ OT (poTopeniera M 4acOBHUIIM, pasnojiokeHu B 180 Tpadormocra.
MonepHuzanuara BKJIOYBa ToaMsiHa Ha 2 691 HeedheKTUBHM ChIECTBYBAIU
oceetutenn ¢ LED ocBerurenmn ¢ momHoctd 35 W m 70 W 3a paznuyHute
CBETJIOTEXHUYECKH KJIACOBE Ha YJWILHWTE W BBBEXKIAHE HA HOBO LIEHTPAIU3ZUPAHO
GSM-GPRS aucTaHIMOHHO yNpaBIeHUE HA YIIMYHOTO OCBETIECHUE BbB BCUUKH CENA.
Karto 060011eH pe3ynrar uHCTaIupaHara eJeKTpuyecka MOIIHOCT Ha CUCTeMara 3a
YAUYHO OCBETIICHHE € HamaseHa ¢ 67 %, a CpokbT Ha M3IUTaIIane Ha UHAHCOBATA
uHBecTHIHS ¢ 4,6 TOMWHU, KOETO JOKa3Ba BHCOKAaTa €HEpruiiHa €(EeKTHBHOCT U
dbuHaHCOBaTa pEeHTAOUITHOCT Ha peallu3upaHaTa MOJICPHU3AIINS.

Abstract: 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.8.5. Woruer, M., II. lankoB. Ontumuzaius Ha (opmara Ha jema Ha LED
OCBETUTEJI 32  BBTPEUIHO  OCBETIEHHME C  aKCuajHa  CUMETpUsl  Ha

ceetnopasmnpeaenenueto. ['ogumuuk Ha TY-Codus, Tom 66, kaura 1, 2016. pp. 191-
200, ISSN 1311-0829.

Pe3ilome: B Hacrosmara pa3paboTka ca NpEICTaBEHU PE3YJITaTH OT HTEPATHBHO
onTUMHU3UpaHe Ha QopMara HA TPUU3MEPHO KOMIIOTHPHO MOJEIMpPAHA Jenla Ha
nporotun Ha npomunuieH LED oceruren. M3BppmBa ce m300p M HACTpOHKa Ha




napameTpu 3a ¢doTomeTrpuueH aHaimmu3 o metoga Monte Kapmo Raytracing.
HanpaBen e cpaBHUTENIEH aHaIW3 HA PEAM3UPAHU KOJWYECTBEHU M KAYE€CTBEHU
CBETJIOTEXHUUYECKH MTOKA3aTeIN OT KOMITFOTHPHO MOJIETTUpanuTe (hOpPMHU Ha JIeaTa Ha
LED ocseruTens 3a TpOMUIIIEHO ITOMEIICHUE.

Abstract: In this paper are presented results of iterative optimization of the lens shape
of three-dimensional computer modelled prototype of industrial LED luminaire.
Selection and adjustment of parameters for photometric analysis using Monte Carlo
Ray-tracing are performed. A comparative analysis of quantitative and qualitative
indicators of lighting of computer modelled lens shapes of LED luminaire for
industrial premise is made.

I.8.6. Iopues, M., II. Ilanko. OnTuMmmsupane Ha ¢opMaTa Ha Jema Ha
VHyCTpUajIeH LED OCBETUTEII c pOTaLMOHHA CUMETpUs Ha
cBeTnopasmnpeaeneHueto. Mexaynaponna nayuna kondepenuuss UNITECH 2016,
["abpoBo, 18-19.11.2016.

Pe3rome: B Taszu cratusi ca npecTaBeHu pe3yaTaTUTe OT UTEpaTUBHATA ONTUMU3ALIUS
Ha ¢opMaTa Ha JenuTe Ha 3D KOMIIOTHPHO MOJENHUPAH MPOTOTUIl HA TTPOMUIIUICH
LED ocBeTuTen ¢ poTallMOHHA CUMETPUSA Ha Pa3NpeleiCHUETO Ha CBETJIMHATA.
W3BbpiieH e moadop M HACTpoMKa Ha MmapaMeTpuTe 3a (POTOMETpUYEH aHaIu3 C
nomomra Ha Monte Carlo Raytracing. HampaBen e cpaBHHTENeH aHanmW3 Ha
KOJIMYECTBEHUTE M KAUECTBEHUTE IIOKA3aTeJM HAa OCBETICHUETO C KOMMIIOTHPHO
monenupann Gopmu Ha senute Ha LED ocBeTHTEN 32 MPOMUIIICHN TOMETIICHHUS.

Abstract: In this paper are presented results of iterative optimization of the lens shape
of 3D computer modeled prototype of industrial LED luminaire with rotational
symmetry of the light distribution. Selection and adjustment of parameters for
photometric analysis using Monte Carlo Raytracing are performed. A comparative
analysis of quantitative and qualitative indicators of lighting with computer modeled
lenses shapes of LED luminaire for industrial premise is made.

I.8.7.lanxos, II., JI. Jlazapo, M. MopueB. IIpoekTHpaHe M KOHCTpyHpaHe Ha
opamxepueH LED ocBetuten. Mnanexka HaluuMoHalHAa KOH(EpPEeHIUs C
MexyHaponHo yuactue Lighting 2016, Codus, 21-23.10.2016, ctp. 66-67. ISBN:
978-619-160-705-1.

Pe3srome: B nokiianga ce nmpeacraBs NPOCKTUPAHE U KOHCTPYHMPAHE HA OPAHKEPUECH
LED ocsetuten. KenaHOTO CIEKTPAIHO Pa3NpeaeiCHUE CE MOCTUTA Ype3 MOAXOAAIIA
koMOuHaIMsa oT otdaenHu 1BetTHu LED. M3paboTeH € mpoTOTHIl HAa OCBETHTEINS.
N3MepeH € crnekrbpa Ha M3JIbYBAHE HA CBETIIMHHUA My NOTOK. HampaBeHo e
CpaBHEHHE CbhC CIEKThpa Ha pupmen opamxepueH LED oceruren. Ilokazanu ca
pe3ylITaTl OT BB3JICMCTBHETO HAa CBETJIMHATAa Ha HM3PA0OTCHHUS IMPOTOTHI BBPXY
pacteka Ha 3€JIeHO pacTeHue upe3 20-1HeBeH MPaKTUYECKH TECTOB €KCIIEPUMEHT C
pascaji OT JOMATH.

Abstract: 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. [lankos, II., M. MoBues. HN3mepBane Ha MPOCTPAHCTBEHOTO M3MEHEHHE HA
LBETOBUTE XapaKTEPUCTUKUM Ha CBETIMHHU HM3TOYHHUIM. MIajgexka HalMOHAJIHA
KoH(pepeHius ¢ MexayHaponto ygactue Lighting 2016, Codus, 21-23.10.2016, ctp.
50-53. ISBN: 978-619-160-705-1.

Pe3rome: B nokimana ce mpencraBaT pe3yiaTaTd OT M3MEpPBaHE Ha U3MEHEHHUETO Ha
IIBETOBM XapaKTEPUCTUKH B MPOCTPAHCTBOTO HA PA3JIUYHM IO BHUJ U MOIITHOCT
CBETJIMHHM  M3TOYHHUIIM U OCBETUTENM, TMOCPEACTBOM  aBTOMATU3UpPaH
TOHHO(OTOMETHP C MPUKPENEH KbM HET0 CHEHUATU3UPaH CHEKTPOPOTOMETHP C
natyuk cs¢ CCD marpuna.

Abstract: 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.l1lankoB, II., M. Nosue, X. No6pummumoB. M3cnenBane Ha IIBETOBUTE
XapaKTEPUCTUKU HA CBETJIMHHU M3TOYHUIIM TPU HU3MEHEHHE Ha 3aXpaHBaIlOTO
Hanpexenue. XVI Hanmonanna kondepenius ¢ mexxayHnaponno ydactue BulLight /
boearapus Ceeminna 2017, 25-27 Maii 2017, Cozonod, ctp. 76-82. ISSN: 1314-0787.

Pe3ome: B noknama ce mpencTaBsAT pe3ysiTaTH OT M3CieIBaHe Ha M3MEHEHHETO Ha
I[BETOBUTE XapaKTCPUCTUKH U KOJIMYECTBCHHUTE CBETIOTCXHUUYCCKH IMapaMeTpu MPH
NpPOMsSHA Ha 3aXpaHBAIIOTO HAMPEKCHUE Ha pPa3IUYHM BHUIOBE W C pa3IudHa
MOIIIHOCT CBETJIMHHU U3TOYHUIIM. M3MepBaHusaTa ca peann3upaHu ¢ aBTOMAaTU3UPaH
roHHO(GOTOMETHP, KOMOMHHpPAH CbC crernuanusupan cnekrpoporomersp ¢ CCD
MaTpuIia.

Abstract: 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. Ianxos, I1., M. Mopues. MonepHM3aIMs Ha YINYHOTO OCBETICHHE B TPl
["abporo. Enepruen ®@opym 2017, MY ,,®.2K. Kropu“, k.x. ,,CB. cB. KoHCTaHTHH H
Enena®, nznaren HTCED, 28-30 rouu 2017, pp. 370-375. ISSN: 2367-6728.

Pe3tome: JlokiianbT mpeacTaBs MPOEKT 32 MOACPHU3ALIMS HA YIIMYHOTO OCBETJICHHE B
rpan  [abpoBo. MomepHu3anuara BKJIOYBA TOAMSHA Ha HESPEKTUBHUTE
CBHIIECTBYBAIllW OCBETUTEIM C HATPUEBH JaMIM C BUCOKO Haisrane ¢ LED
OCBETUTEJIH 3a PA3JIMYHU CBETIOTEXHUYECKHU KJIACOBE Ha YIHIIUTE, ChIIIACHO HOBHS
cragaapt bJIC EN 13201:2016 u BpBexnane Ha HOBO LeHTpanusupano GSM-GPRS
JIMCTAaHIIMOHHO YNPAaBJIECHHUE HA YIIMYHOTO OCBETIICHUE.




Abstract: 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. lHankos, I1., M. Moues, H. Kones. JlaboparopeH cTeHy 3a u3MepBaHe Ha
KOe(UIIMEHTUTEe Ha TMPONYyCKaHE M OTPAKEHHWE Ha MarTepuald 3a BHUANMA,

uH(ppauepBeHa U yATPABUOJIETOBA CBETIMHA. MexkayHapoHa HayuyHa KOH(epeHIus
UNITECH 2017, I'abpoBo, 17-18.11.2017, ctp. I 126-131. ISSN: 1313-230X.

Pe3ome: B noknana ce mpeacraBs pa3paOOTBaHETO Ha €IEKTPOHHH M MEXaHUYHU
€JIEMEHTH Ha JJa0OpaTOpEeH CTEH]I 32 U3MEPBAHE HAa KOE(PUUMEHTUTE HA MPOITyCKaHE
U OTpaXCHHE Ha MaTepuaiy 3a BUAMMa, UH(PpauepBeHa U YITPAaBHOJIETOBA CBETIIMHA.
[Tokazanu ca TaOIMYHU U TpaUUHU PE3YyNTATH OT U3MEPBAHUS HA MUHTETPATHUTE
KO€(UIIMEHTH Ha OTPaXKEHHE U IPOITyCKaHEe Ha HAKOJIKO BUa MaTepralii 3a pa3inueH
CIEKTpaJIeH ChCTAB HAa CBETJIMHATA.

Abstract: 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. IankoB, Il., M. Hosue, X. UOpummumon, Il. IletkoB, E. Cranes.
Enexrpoenepruiino oocienBaHe Ha yau4HOTO ocBeiieHue B OOuimHa [laBnukeHwu.

Enepruen ®opym 2018, MAY ,,®.K. Kropu®, k.k. ,,CB. CB. Koncrantun n Enena®,
nznares HTCED, 26-29 rouu 2018, pp. 252-258. ISSN: 2367-6728.

Pe3rome: B noknana ca mpencraBeHu pe3yaTaTH OT MPOEKT 3a EHEPTHITHO 00cieIBaHe
Ha cUCTeMara 3a YIMYHO ocBeTiIeHue B oOmuHa [TaBnukenun. O0cieBaHEeTO BKITIOYBA
pOyYBaHE HA BUJA U ChCTOSHUETO HA YJIWYHUTE M MAPKOBU OCBETUTENH, BUJA HA
CTHJIOOBaTa Mpeka, BUJA HA EIEKTPO3axpaHBAIIUTE JIMHUHN U PA3IOI0KCHUETO HA
TpadOMOCTOBETE U pa3NpeAeIUTeTHUTE Tabma (KaceTn) u pa3padoTBaHe Ha MUGPOB
rpaduyeH Mozea Ha ChIECTBYBAIlla CUCTEMa 3a yIU4HO ocBeTiieHue. [Ipeanoxenu
Ca EHEeprocrecTsBalll MEpPKH, KOUTO BKIIIOYBAT HOBO eHepruiiHo epextuBHo LED
OCBETJICHHE W BBBEXKJAHE HAa HOBO WHTEIMIEHTHO YIIPABICHHE HAa CUCTEMAra 3a
YIUYHO OCBETJIEHUE.

Abstract: 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. Ilankos, II., M. Wosues, II. JanawnmoB. U3ciienBane Ha €IEKTPUYECKU U
uBeToBU xapakrepuctuku Ha LED oceruren ¢ perynupyema nBeTHa TeMneparypa.
Mexnynaponna nayyna xoHpepenmus UNITECH 2018, I'abposo, 16-17.11.2018,
ctp. 72-77. ISSN: 1313-230X

Pe3rome: IIpencraBeHo € U3ciaeaBaHe HA €IEKTPUYECKU U LIBETOBU XapaKTEPUCTUKU
Ha LED ocseruren ¢ peryaupyemMa KopeiaupaHa LBeTHA Temiieparypa. M3mepsar ce
CJICKTPUYECKU U [IBETOBHU IIapaMeTpu: TOK Ha usciensanusd LED ocBeTuren; akTUBHA,
MOIIIHOCT; PEaKTUBHA; MPUBHUIHA MOIIHOCT; ()aKTOp Ha MOILHOCTTA; XapMOHHYHO
U3KpUBABAaHE Ha TOKAa; KOpEJIMpaHa LBETHA TEMIleparypa; HHIEKC Ha
LBETOIIpEaBaHe; JOMUHAHTHA IbJDKUHA Ha BbJIHATA. Pe3ynrarure ca aHaau3upaHu
Y TIPEJICTABEHU B TAOIHMYCH U TpadyiueH BH/I.

Abstract: 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.

Pe3ome: B cratusta ca mpeacTaBeHM TEXHUYECKM W MKOHOMHYECKH JTAHHU 3a
pa3BUTHETO Ha (POTOBONTAMYHATA €JEKTpoeHeprus B bbarapus npe3 nociaennure 10
roguHu. [lokazaHa e koMOMHAUMATa OT PA3IMYHUA BHJIOBE KOHBEHUIMOHAIHH H
Bb300HOBSIEMH €HEPIrUHHU U3TOUYHULIM B €JIEKTPOCHEPruiiHaTa CCTEMa Ha CTpaHaTa.
[IpoMeHute B HMHCTAIMpPAHUTE (POTOBOJTAUYHM MOIIHOCTH U II€HaTa Ha
CJIEKTPOCHEPIHsATa OT TAX 3a M3CJEJBAaHMS MEPUOJ ca TOKAa3aHU B TAOIMYEH U
rpaduuen Bua. JageHu ca mpumMepu 3a IKOHOMHYECKaTa peHTaOMIIHOCT Ha CBbpP3aHU
KbM MpEXaTra M aBTOHOMHH (DOTOBOJTAMYHMU CUCTEMHU B bbirapus. AHamuU3bT H
3aKJIIOUYCHMSITA B JIOKJAJa MOTar Ja ObJaT TOJIE3HW MPHU OMpelesisHE Ha HOBH
IIPABUTEJICTBEHU ITOJIMTUKY U HOBHU I1a3apHHU YCJIOBHS 32 HAChPYaBAHE HA PA3BUTHUETO
Ha BH300HOBSIEMH €HEPTUHWHU U3TOUYHUIIN B bhyrapus u Ipyru cTpaHu.

Abstract: 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.

Pe3rome: Crarusta npencraBs BHEIPABAHE HA YCTPOMCTBO 3a pEryjJdpaHe Ha 3apsiaa
Ha aKyMyJarop 3a pe3epBHO eJeKTpo3axpaHBaHe Ha ¢doroBonrtanyHa LED
ocBeTuTeNHa cucrteMa B TexHuuecku yHuBepcuteT — ['abpoBo. U3BbpiBa ce nzbop
Y Opa3MepsiBaHE Ha KOMIIOHEHTUTE, C KOUTO ce m3rpaxnaa moayina. [Ipencrasenu ca
NPUHIIMITHYU eJIeKTpUuuecku 1 O1okoBU cxemu. [lokazanu ca Tabau4Hu U rpa@uuHU
CKCIIEPUMEHTATHU PpEe3yJITaTH OT 3apexJaHe Ha aKyMmylsaTopa C pa3paboTeHOTO
YCTPOMCTRBO.

Abstract: 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.

I'8.16. Hankon, II., M. MoBues. MopepHu3anusi Ha OCBETHUTEIHA CUCTEMA B
TeKCTUIIHO Tpenmnpusitue. Cnucanue ,,[exkcTun u obaekno*, op. 2, 2019, crp. 51-59.
ISSN: 1310-912X.

Pe3tome: B cratusiTa ce npeacTaBst IPOEKT 3a CHEPTUiTHO-e(PEKTUBHA MOJIEPHU3AIIHS
Ha OCBETUTEJIHU ypelOu 3a MIMBAIIKH, KPOSIIKU U TJaJauyHy I[EXOBE€ B TEKCTUIIHO
npennpusitie upe3 BHenpsisane Ha HoBU LED ocBerurenu. Pazpabotkara ce
U3BBPIIBA B CIIEIHUTE €TaM: 00CIIeIBaHe Ha ChIIECTBYBAIlATa OCBETUTENIHA ypea0a;
ONpEAEsHE Ha CBETIOTEXHUUYECKUTE MU3UCKBAHUS 32 KOJUYECTBEHU M KAYECTBEHU
MOKa3areyid B LIEXOBETE Ha TEKCTWIHOTO mpeanpusitue, cbriiacHo bJIC EN 12464-
2011 u BAC EN 15193-2017; MHOroBapraHTHU CBETIOTEXHUYECKN W3YMCIICHHS Ha
HOBO LED ocBetnieHHe B 11€XOBET€, M3BBPUICHW C MOMOINTA Ha CHEIUaIU3UpaH
CBETJIOTEXHUUYECKU cO(Tyep; OIICHKAa Ha MKOHOMUSITA Ha €JIEKTPUYECKa CHEPrusl U
UKOHOMHUYECKaTa e(EeKTUBHOCT Ha TMpemyiokeHara MonepHuzanus. [lomydeHute
pe3yaTaTd  TOTBbpXKAABaT eHepruiiHaTa e(QEeKTUBHOCT U  HKOHOMHYECKaTa
pEeHTaOUIIHOCT OT BbBexkAaHeTO Ha LED ocBeTieHHe B TEKCTHJIHATA MPOMUIIICHOCT.

Abstract: 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. Hankos, II., M. WNosues, T. TomopoB. M3cienBaHe Ha MoOKa3aTejuTe Ha
Ka4eCTBOTO Ha enekrpudeckara eHeprus Ha SMART LED  ocserurenn.
Mexnynaponna nayyna xoHpepenmus UNITECH 2020, I'abposo, 20-21.11.2020,
crp. [ 118-122, ISSN: 1313-230X.

Pe3rome: B nokiana ca mpeiacTaBeHd pe3yiaTard OoT JabOopaTOpHH M3MEpPBAaHMS Ha
€JIEKTPUUYECKU MapaMETPU 32 KAYECTBO Ha eJEKTpuueckara eHeprus Ha smart LED
OCBETUTEIIA IIPU PA3JIMYHU CTEIICHU HA JUMHUPAHE U LIBETOBU PEKUMU Ha TSIXHATa
pabora. HanpaBeH e aHanu3 U CpaBHEHUE Ha MOJTYUYEHUTE PE3yJITaTh C U3UCKBAHUATA
Ha JICWCTBAILIMTE HALMOHAJIHU U MEXAYHAPOIHU CTAHAAPTH.

Abstract: 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. lankoB, II. BbBexnane B ekciuloaranuss Ha TOHHO(DOTOMETHD H
uHTerpupama cdepa CbC CHEKTPOPAAMOMETHP B HOBAa CBETIOTEXHUYECKA
naboparopusi B TexHuuyecku yHuBepcuteT — ['abpoBo. MexayHapogHa HayyHa
xoH(pepennust UNITECH 2020, I'a6poso, 20-21.11.2020, pp. 1141-1146, ISSN 1313-
230X.

Pesrome: Crarusara mpeactaBs HM3rPaKJAaHETO M MYCKAHETO B EKCIUIoaTauus Ha
TOHHO(OTOMEThP M HHTErpupamia cdepa CbC CHEKTPOPAIUOMETHP B HOBaTa
naboparopusi o ocBeTiieHue B TexHuueckus yHuBepcuteT B ['aOpoBo. JlaBa ce
KpaTKO OIMUCAHUE Ha JlaboparopusitTa U cHelu@UKATE HA TO3U THUI HU3MEpPBAHUS,
pa3MoIOKEHUETO HAa WHCTPYMEHTUTE CIOpE] TIeOMETpUYHaTa KOH(pUrypauus Ha
JaboparopusTa, €IeKTPUYECKOTO M HH(MOPMAIMOHHOTO CBBP3BAHE HA OTICITHUTE
U3MEpBaTeIHM  MOIYJM, KOH(uUrypauuara Ha codryepHara cucTemMa Ha
W3MEPBATEIHUTE MHCTPYMEHTHU 4pe3 ClelHaIU3Upad cOPTyep U XapaKTePUCTUKUTE
Ha KaTuOpUpaHETO C €TAJIOHHU U3TOYHUIM Ha cBeTiuHa. [IpeacTaBenu ca nuarpamu,
CHUMKHU U IbpBOHAYaJIHU PE3YNTAaTH OT M3MEpBAHMATA B HOBara jlaboparopus 3a
OCBETIICHHUE.

Abstract: The paper presents the construction and commissioning of a
goniophotometer and an integrating sphere with a spectroradiometer in a new lighting
laboratory at the Technical University of Gabrovo. A short description of the
laboratory and the specifics of this type of measurements, the positioning of the
instruments according to the geometric configuration of the laboratory, the electrical
and information connection of the individual measuring modules, the software system
configuration of the measuring instruments by specialized software and the
calibration features with the reference light sources. Diagrams, photos and initial
results of measurements in the new lighting laboratory are shown.

I.8.19. Tsankov, P. Reducing climate change by installing a new photovoltaic power
plant in Bulgaria. CONTEMPORARY MATERIALS, 12(2). 2021, pp. 126-139. ISSN
1986-8677.




Pe3tome: Tpu HOBU (oToBONTamunu (PV) enexrpouentpanu ¢ mouHocT 10 kW,
MOHTHUpAHH Ha IMOKpHBAa U CBBbP3aHM KbM EJEKTPOIPEHOCHATa Mpexka, Osixa
nocrpoeHr B TexHomorn4yHusi mapk Ha TexHudeckusi yHuBepcureT B ['abpomo,
bobirapusi, karo uact or mnpoekra ,,KOMIETeHTEH LEeHTbP — HWHTEIUTCHTHU
MEXaTPOHHM, €KOJOTMYHM M EHEProClecTsBallldi CHCTEMH UM TEXHOJIOTHH .
M3non3Banu ca TpU pa3iuyHU TUNA (OTOBOJTAMYHU MOIYJIU: MOHOKPHCTAJICH
cumuiuid (mono-Si), kagmueB Tenypun (CdTe) m MenHO-MHIUEB-TaTUEB CEICHUT
(CIGS). HoBute Tpu €JIEKTPOUEHTPAIH, 3a€IHO CbC CHIICCTBYBAIINUTE
(GOTOBOJITAMYHY €NEKTPOIICHTPAIIA OT aMOP(EH CUITUITNHI U MOJIUKPUCTAIICH CUITULIAN
B TVY-T'abpoBo, mnomoOpuxa €IHOBPEMEHHOTO TECTBAaHE Ha IMET pPa3IUYHU
doroBonranunn marepuaia. Ceio Taka € usrpageHa manka 500 Wp mono-Si
dboToBoNITaNUHA TepMUYHA XUOpHIHA cirbHYeBa KosekTopHa (PVT) dhoTtoBonTanuna
cucrema. EnekTpoueHTpaiute pas3mojiaraT C CUCTEMa 3a MOHUTOPUHI Ha
METEOPOJIOTUYHUTE U ETICKTPUICCKUTE pAOOTHH MTapaMeTpH, KOATO U3MEPBa, TTOKa3Ba
U ChXpaHsBa JaHHM 3a C'bHYEBAaTa pajualus, TeMreparypara, CKOpocTTa Ha BAThpa,
TOKOBETE, HAIIPEXKECHUATA U €JIEKTPUUYECKATa MOIIHOCT HA BCSIKA €JIEKTPOLICHTpaa.
TexXHUUEeCKUTE XapaKTEPUCTUKU HA KOMIIOHEHTUTE Ha ()OTOBOJTAUYHUTE IIEHTPATU
ca mocouyeHuW B crarusAra. [lpeacraBeHuM ca W CXeMUTE, OMMCBAIIM OCHOBHATa
eJIEKTpUUYECKa CXeMa, Pa3MoJIOKEHUETO Ha TPUTE (POTOBOJITAUYHU MOACUCTEMH Ha
MOKpUBA Ha Ccrpajara B TEXHOJOTWYHUS LEHThp. [loka3aHu ca ¥ MbpBOHAYAIHUTE
CpPaBHUTEIHH CO(PTyepHM JaHHU 32 MOHHUTOPHHT Ha METEOPOJIOTHYHHUTE H
CJICKTPUUECKUTE PAOOTHU XapaKTEPUCTUKH HA TPUTE PA3TUUHU THIA (OTOBOJITAUYHU
nofcucteMu. ChITIaCHO CHENM(PUYHHS EKOJIOTHYEH E€KBUBAJICHT HA EHEPTUMHUTE
pecypcu U eHeprusTa 3a peruoHa Ha bbirapus, ca npeicTaBeH! TaHHU 3a CIIECTEHUTE
emucun Ha CO2 oT n30erHaToTo MPOU3BOJACTBO U MPEHOC Ha EIEKTPOEHEPrus
OnaromapeHue Ha eKCIUIOaTaIusATa Ha (DOTOBONTAMYHH €IIEKTPOIICHTPAJIH.

Abstract: Three new roof-mounted 10 kWp grid-connected photovoltaic (PV) power
plants have been constructed in the Technology Park at the Technical University of
Gabrovo, Bulgaria, as part of a project "Competence Center — Intelligent
Mechatronic, Eco, and Energy Saving Systems and Technologies". Three different PV
modules types have been used: monocrystalline silicon (mono-Si), cadmium telluride
(CdTe), and copper indium gallium selenide (CIGS). New three power plants,
together with the existing amorphous silicon and poly-crystalline silicon photovoltaic
power plants at the TU-Gabrovo enhanced simultaneous testing of five different
photovoltaic materials. A small 500 Wp mono-Si photovoltaic thermal hybrid solar
collectors (PVT) PV system has also been constructed. The power plants feature a
monitoring system for the meteorological and electrical operating parameters, which
measures, displays, and stores data on solar radiation, temperature, wind speed,
currents, voltages, and electrical power of each power plant. PV plants components'
technical characteristics are given in the paper. The schemes describing the basic
wiring diagram, disposition of the three PV subsystems on the roof of the building at
the technology center have also been presented. The initial comparative software data
for monitoring of meteorological and electrical operating characteristics of the three
different types of PV subsystems are shown as well. According to the specific
ecological equivalent of energy resources and energy for the region of Bulgaria, the




data are presented on the saved CO2 emissions from the avoided production and
transmission of electricity owing to the operation of photovoltaic power plants.

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.

Pe3tome: Hacrosmoro w3cnenBane mnpeacTaBs Ja0OpaTOPHU U3MEPBAaHUS W
pe3yaATaTH 3a CIEKTPAIIHOTO U3JIbYBAHE B JIMAIIa30HA HA OMACHATA CHHSI CBETJIMHA 32
HSIKOJIKO JIAMITH 3a KWJIMIIHO OCBETJICHHE: KOHBEHIIMOHAIHU JaMIH ¢ BosippamoBa
KUYKA, XaJJOTEHHU Y METAJIXaJOT€HHHU JaMIIi, KOMIIAKTHH JIYMUHECLEHTHHU JIaMIIU U
ceBpeMeHHn LED namnu. I[lokasanu ca rpaduuHu CpaBHEHHsS Ha CIEKTPAJIHUTE
pasnpeneneHrs Ha JJAMIINTE BbB BUJIMMATA YACT HA €JIEKTPOMATHUTHUS CIIEKTBD C
ornacHara CHHS CBeTIMHA. JlaHHUTE 3a OCHOBHUTE ()OTOMETPUYHH U LIBETOBU
XapaKTEpUCTUKU 3a OIIEHKA Ha IIOKAa3aTeJIMTE HAa OINAaCHA CHHS CBETIMHA —
WHTEH3UBHOCT HA CHHS CBETJIMHA U TEINIOBHA (D)YHKIMS HA ONACHA CHHS CBETIMHA —
3a pa3JIMYHUTE BUJIOBE JIaMIIHU, Ca MpeACTaBeHu B Tabnuuu. HampaBenu ca u3Bonu u
IPENOpbKY OTHOCHO M300pa Ha THUIA JIaMIla 32 KWIMIIHO OCBETICHHE U HEHHUTE
IIBETOBU XapAaKTEPUCTUKH 3a OrPAHMYABAHE HA HUBOTO HA ONlaCHATa CHHS CBETJIMHA.

Abstract: 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.

I'.8.21. Ilankos, II. PazpaboTka Ha copTyepeH HHCTPYMEHT 3a U3MEPBAHE U aHAJU3
Ha U3MEHEHUETO Ha HAMPEKEHUETO B EIEKTPUUECKaTa MPEkKa 32 HUCKO HAMPEKEHHE,
Hanumonanna nayuna xonpepenuus TechCo-2025, 27 ronu 2025, Jloseu, pp.35-39.
ISSN 2535-079X.

Pe3tome: Ta3u HayuyHa cTaTHs MpeacTaBs pa3paboTkara Ha copTyep 3a aHalIU3 Ha
KoJIeOaHMITa B HAITPE)KEHUETO B €JIEKTPO3aXpaHBailla Mpexka Bb3 OCHOBA Ha JIaHHH,
3amucanu ¢ mudpoB myaturer Metex M-3850, cBvp3an ¢ kommioThp. CrarusiTa
OMKCBa CIENUATHO pa3paboTeH codTyepeH MHCTPYMEHT B cpemara Ha Microsoft
Excel 3a koMmiOThpeH aHamM3 Ha PE3yATAaTUTE OT U3MEpBaHUATA. AHAIU3BT €
NpEeCTaBeH KakTo B TabiuyHa, Taka U B rpaduuHa (opMa 3a peasHu U3MEPBATEIHU
JTaHHU, KOETO MOTBBpXkAaBa (yHKIIMOHATHOCTTA Ha pa3paboreHus: copryep. Toii e
IpelHa3HayeH 3a aBTOMAaTU3UpaHe Ha U3I'BJIHEHUETO Ha JJA0OPAaTOPHO YIpaKHEHHE
10 pa3npejiesieHue Ha eaekTpoeHeprus B TexHuueckust yHuUBepcuTeT B ['aOpoBo u
MOJKE J1a CE€ M3MO0J3Ba U B MHKEHEPHATA NPAKTHKA 33 ChbOMpaHe Ha JIaHHU U OLIEHKA




HAa KayeCTBOTO Ha eJEKTPO3aXpaHBAHETO IO OTHOIICHHE Ha KoyieOaHuATa B
HAMPEKCHHUETO.

Abstract: This scientific paper presents the development of software for analyzing
voltage variations in a power supply network based on data recorded using a Metex
M-3850 digital multimeter connected to a computer. The paper describes a custom
software tool developed in the Microsoft Excel environment for computer-based
analysis of the measurement results. The analysis is presented in both tabular and
graphical form for real measurement data, confirming the functionality of the
developed software. It is intended to automate the execution of a laboratory exercise
on Electric Power Distribution at the Technical University of Gabrovo and can also
be used in engineering practice for data collection and assessment of power supply
quality in terms of voltage variation.

I'PYIIA E.23. IYBJIUKYBAH YHUBEPCUTETCKHM YYEBHUMK WJINU YYEBHUK,
KOMTO CE M3I0JI3BA B YUHJIHUIIIHATA MPEXKA

E.23.1.ankos, II., M. NoBueB. YueOuuk mo OCBeTHTENHA W HHCTANAMOHHA
TEeXHUKA. YHUBEPCUTETCKO U3aaTesicTBO “Bacun Anpunos” — ['abposo, 2024, ISBN:
978-954-683-700-4.

Pe3tome: YueOHukbT mo OcBeTuTeNHAa W HMHCTAIANMOHHA TEXHUKA TIPENICTaBs
JICKIIMOHEH Marepuai mo ydyeOHaTa JUCHUIUIMHA ,,OCBETHTENIHA U WHCTAJAIl[MOHHA
TEXHHKa™“ 3a  CTyIEHTH OT  CIENUAIHOCTH  , EnekrpoeHepretuka u
enekTpooO3aBexaane, ,EimekTpocHaOmsBaHe H  €IICKTpoOO3aBeXIaHe“ W
,,BB300HOBSIEMHU CHEPTrUWHN W3TOYHUIM U CHEpruiiHa e(PEeKTUBHOCT TIpH
TexHuuecku yHuBepcUTeT — ['aOpoOBO, KAaKTO M 3a CTYAEHTH, W3y4aBallld Ta3u
JTUCLUUIUIMHA B IPYTH BUCHIM yuunuiia B bearapus. Ceabpxkanuero Moxe aa Obje
MOJIE3HO U 32 MHXKEHEPH, MPOCKTAHTH U U3CJIeI0BATENN B 00JIACTTA HA OCBETICHUETO.
[lenTa Ha yueOHMKA € 3alI03HABAHE HA CTYJACHTUTE C OCHOBHUTE BBIIPOCH, CBbP3aHU
¢ (U3MYHUTE CBOMCTBA HA CBETIMHATA, OCHOBHUTE 3PUTEIIHU XapaKTEPUCTHUKH,
ONTUYHHUTE CBOMCTBA HA TejlaTa, CBETJIMHHUTE BEJIMYMHU U TEXHUTE 3aBUCHUMOCTH,
[IBETAa M 1IBETOBUTE XapaKTEPUCTUKH, CBETIOTEXHUYECKUTE H3MEpBaHUA,
YCTPOWCTBOTO, IMAPAMETPUTE U XAPAKTEPUCTUKUTE HA CBETIIMHHU WM3TOYHULUA HU
OCBETUTEIIH, MMYCKOpPETyIUpaniaTa amnaparypa U YIpPaBJICHHETO Ha OCBETJIEHHUETO,
KaYECTBEHUTE IT0KA3aTelId HA OCBETICHUETO. BbIipocure, CBbP3aHU ¢ IPOEKTUPAHE
Ha YJIUYHU U TYHEJTHU OCBETUTEIIHH YPEAOU, MPOKEKTOPHO OCBETIICHHE, OCBETIICHUE
Ha CIIOPTHU 00EKTH, XyJI0’)KECTBEHO U (hacaTHO OCBETICHHE, CE U3yvaBar B yucOHaTa
qucuuIuinHa L JIpoekTrpane Ha OCBETHTENHU ypeadou“. Bbhpocute, CBbp3aHHU C
MPOEKTUPAHE HA BHTPEIIHU OCBETUTEIIHU YPEIOU U EJNEKTPUUYECKU MHCTAJalluu Ha
OCBETUTEJIHM ypendu, ce pasmiexaar B PBKOBOICTBOTO 3a KypcoBa paboTa Io
OcBeTuTeNHa U MHCTAJAIMOHHA TeXHUKA. ChIbpKAHUETO HA yUeOHHUKA € ChCTaBEHO
Ha 0a3zara Ha aKTyallHW JUTEPATypHU H3TOYHUIM: OCHOBHU YUYEOHHMIIM U y4ueOHHU
nocoOus TO AUCIUIUIMHATA B YHUBEPCUTETUTE B bbiarapus, HalMOHAIHU W
MEXIYHAPOJHU HOPMATHBHU JAOKYMEHTHM, TEXHHUYECKA M CIPABOYHA JUTEparypa u




PBHKOBOACTBA TIO OCBETUTENHM YpeaOu Ha Bojemm ¢GupMu B oOjIacTra Ha
CJIICKTPUIECKOTO OCBETIICHHE.

Abstract: The textbook Lighting and Installation Engineering presents lecture
material for the academic discipline Lighting and Installation Engineering for
students majoring in Electrical Power Engineering and Electrical Equipment, Power
Supply and Electrical Equipment, and Renewable Energy Sources and Energy
Efficiency at the Technical University of Gabrovo, as well as for students studying
this discipline at other higher education institutions in Bulgaria. The content may also
be useful for engineers, designers, and researchers in the field of lighting. The purpose
of the textbook is to acquaint students with the fundamental issues related to the
physical properties of light, the basic visual characteristics, the optical properties of
bodies, light quantities and their relationships, color and color characteristics, lighting
measurements, the construction, parameters, and characteristics of light sources and
luminaires, control gear and lighting control, and the qualitative indicators of lighting.
Issues related to the design of street and tunnel lighting systems, floodlighting, sports
facility lighting, architectural and facade lighting are studied within the academic
discipline Lighting System Design. Topics related to the design of indoor lighting
systems and the electrical installations of lighting systems are addressed in the
Coursework Guide in Lighting and Installation Engineering. The content of the
textbook is based on up-to-date literary sources: fundamental textbooks and teaching
aids in the discipline used at universities in Bulgaria, national and international
regulatory documents, technical and reference literature, and manuals on lighting
systems published by leading companies in the field of electric lighting.

E.23.2.I1ankos, I1., M. HogueB. YueGHUK 110 WNunycrpuaniu enekTpoCcHaOANTEIHA
CHUCTEeMH. YHUBEpPCUTETCKO u3aaresictBo “Bacun Anpunos” — ['abposo, 2025, ISBN:
978-954-683-723-3.

Pe3tome: YueOHUKBT 110 UHIyCTpHAIHUA €1EKTPOCHAOIUTEIIHN CUCTEMHU TIPEICTABS
JICKIIMOHEH MaTepral W TEeXHW4Yecka WHoOpManus MO Y4YEeOHUTE AUCIUILUIMHH:
»AHIycTpuanHu enekrpocHadbaurenuu cucremu 3a cryaentu B OKC "bakanassp"

oT CIIELUATTHOCTHU ,»EJIEKTPOEHEPreTuKa u eJIEKTPO003aBekKIaHE™,
,»EJIEKTpoCcHaOsiBaHE U  eNeKTpooO3aBexaaHe” u , EnexkrpocHaOasiBane U
JNEUEHTPAIU3UPAHN CHEPTUIMHU M3TOUHHUIM® — 3a CTYJIGHTH OT CIEIUaTHOCT

,»,BBb300HOBAEMHU EHEPruiHM M3TOYHUIM U CEHEepruiiHa eQEeKTUBHOCT NpH
Texnuuecku yHuBepcuteT - [abpoBo. llenTta Ha yuyeOHMKA € 3amoO3HaBaHE C
OCHOBHUTE BBIPOCHU MO U300p, aHAIHN3, U3YUCIISIBAHE U MPOEKTUpPAHE HA CXEMHHU U
TEXHUYECKU PELICHUS 3a KOMIICHCHpPAaHE HAa PEaKTHMBHUTE TOBApH, CUTYPHOCTTA Ha
€JIEKTPOCHAOASIBAHETO U IYCKAaHETO M CaMOIIyCKAaHETO Ha MOIIHM EJIEKTPUYECKU
JIBUTATEIM B HWHAYCTPUAIHUTE EJIEKTPOCHAOIUTENHN CUCTEMH. JIEKIIMOHHUAT
marepuas 1o MHAycTpHalHU eNEeKTPOCHAOJUTENIHU CUCTEMH € MpOoPUIMPaHO
IPOABIKEHUE Ha 00yUYEHUETO MO BBIPOCUTE, U3yda-BaHU B yueOHaTa AUCLUILINHA
EnexkrpocHaOasBaHe, CBbp3aHU C NPOEKTHpA-HE, YNPABIECHUE W EKCILIoAaTalus Ha
€JIEKTPOCHAOAUTEIIHUTE CUCTEMHU: YCTPOMCTBO UM €JIIEKTPUYECKHM TOBapU Ha
eJIEKTPOCHAOANTEITHUTE CUCTEMH, EICKTPUUCCKU CXEMH U PEKUMU Ha paboTa, u30op




Y W3YUCIABAHE HA CEUCHUS HA 3aXpaHBAIM JIMHUM, 3AIIUTHA U KOMYyTallMOHHA
armaparypa, KakTo U KaueCTBO Ha €JICKTpUYecKara eHeprusi. Y UeOHUKBT MOXKe J1a Objie
MOJIE3EH M HA CTYOEHTH OT CPOJHM CHEHHATHOCTH B JIPYT'M BHUCIIM TEXHUYECKHU
YUYWIMIIA B CTPAHATA, KAKTO U HA MPOEKTAHTH U CIEHHAIMCTH OT ITPAKTUKATA.

Abstract: The Industrial Power Supply Systems textbook presents lecture material
and technical information on the following subjects: "Industrial Power Supply
Systems" for students in the Bachelor's degree program in "Electrical Power
Engineering and Electrical Equipment," "Electric Power Distribition and Electrical
Equipment" and " Electric Power Distribition and Decentralized Energy Sources" —
for students majoring in "Renewable Energy Sources and Energy Efficiency" at the
Technical University of Gabrovo. The aim of the textbook is to familiarize students
with the main issues related to the selection, analysis, calculation, and design of circuit
and technical solutions for compensating reactive loads, power supply security, and
the starting and self-starting of powerful electric motors in industrial power supply
systems. The lecture material on Industrial Power Supply Systems is a specialized
continuation of the training on the issues studied in the academic discipline Power
Supply, related to the design, management, and operation of power supply systems:
the structure and electrical loads of power supply systems, electrical circuits and
operating modes, selection and calculation of power line cross-sections, protective
and switching equipment, and power quality. The textbook may also be useful to
students of related majors at other technical universities in the country, as well as to
designers and specialists in the field.




