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2.4.5 dHepreTUYecKHe CUCTEMbI U KOMIIEKCHI (TEXHUYECKHE HAayKH)
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AHHOmayus. Pewaemcss HAy4HO-NpukKAAQoHAss 3adayd nosvluleHust 3Hepeo3pdexkmusHocmu  cucmem
8HYMpeHHe20 0ce8elWeHUsl 06UWeCm8eHHbIX 30H MHO20K8APMUPHbLIX XHCUAbIX 0OMO8 HA OCHO8e NpUMEHEeHUs
CO8pEeMEeHHbIX Memodo8 MamemMamuyvyeckoz2o ModeaupogaHusi. PaspabomaHa o0pu2uHA/IbHAS KOMNJAEKCHAS
Mo0e/b, UHMezpupyoujds annapam MapkoscKux yenel 045 popmaauszayuu MHO20PEHCUMHOL pabomul cucmeMmbl
U meopuro KOMNJAEKCHbuIX Yucesa 0151 MOYHO020 aHAU3d ee 31eKmPU4eckKux napamempos 8 yc/a08UsiX HeJAUHelHOoll
Haepy3ku. Ha npumepe munogo2o MHO20K8APMUPHO20 0OMA NPO8EdeHO UMUMAYUOHHOE MOJeauposaHue u
MexHUKO-3KOHOMUYECKOe 060CHOBAHUE KOMNJAEKCd Meponpusimull no 3Hepz2ocOepedxceHuro cucmem oceeujeHus,
8K/II04AOWe20 8HedpeHue agmMoMamu4eckozo ynpasaeHus Ha 6asze ghomopese U NOJAHYI0 3aMeHy C8eMUNbHUKO8
Ha ceemoduodHble. [losyyeHHble pe3yabmambl NOOKpenseHbl AHA/AU30M Yy8CmeumeabHOCMU Modeau U umeom
npakmu4eckyo YyeHHOCmMb 0151 NPOEKMHbIX, IKCNAYAMAYUOHHBIX U IHEP20CEPBUCHBIX OP2aHU3AYULL.

Katoueavle cno8a: snepzoappekmusHocmsv  30aHUll, Mamemamuyeckoe ModeauUpo8aHUe, MAPKOBCKUE
npoyeccobl, KOMNJEKCHbIl  aHAAu3 yenel, onmuMmuzayusi o0c8eweHus, C8emoduodHble MexHOo/102Ul,
asmomMamu3uposaHHoe ynpasjaeHue, mexHUK0-3KOHOMU4ecKkoe 060CHO8aHuUe
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IMPROVING THE ENERGY EFFICIENCY OF LIGHTING SYSTEMS IN COMMON AREAS

OF APARTMENT BUILDINGS

Abstract. The scientific and applied problem of improving the energy efficiency of indoor lighting systems in
common areas of apartment buildings is being solved through the application of modern mathematical modeling
methods. An original comprehensive model has been developed, integrating the apparatus of Markov chains to
formalize the multi-mode operation of the system and the theory of complex numbers for the accurate analysis of its
electrical parameters under non-linear load conditions. Using a typical apartment building as an example,
simulation modeling and a feasibility study for a set of energy-saving measures for lighting systems were conducted.
These measures include the implementation of automatic control based on a photo relay and the complete
replacement of luminaires with LED ones. The obtained results are supported by a model sensitivity analysis and
hold practical value for design, maintenance, and energy service companies.

Keywords: energy efficiency, mathematical modeling, Markov processes, complex circuit analysis, lighting
optimization, LED technologies, automated control, feasibility study
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