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OPTIMIZATION OF ENERGY CONSUMPTION OF BUILDINGS USING
ARTIFICIAL INTELLIGENCE IMPROVING ENERGY EFFICIENCY

AHHOTALMS

HckycCTBEeHHBI MHTEIEKT CHOCOOCH aHaTU3UpPOBAaThb OTPOMHBIE OOBEMBI
JAHHBIX O TOTPEOJECHUU DHEPTHH B PEXKUME PEAThbHOTO BPEMEHHU, BBISBIISS
3aKOHOMEPHOCTH M aHOMAJIMHU B UCIIOJIb30BAHUU pecypcoB. C MOMOIIBI0 MAITUHHOTO
oOydeHHusi ajarOpUTMbl MOTYT IMpeACKa3blBaTh MOTPEeOJCHHE 3HEPTUM Ha OCHOBE
MOTOJTHBIX YCJIOBHMA, MPEANOYTCHU TOJb30BaTeNe W MPEABLAYIINX JaHHBIX, YTO
MO3BOJISICT aJaNTHPOBATh CHUCTEMBI YIIPABJICHUS 3JaHUSIMH W ONTUMH3UPOBATH HMX
paborty. Tak, nHampumep, cuctema MM MOXET aBTOMaTHYECKH pPETYIHPOBAThH
OTOIUICHUE WU KOHAUIIMOHUPOBAHUE BO3/IyXa B 3aBUCUMOCTH OT MPUCYTCTBUS JIIOIEH
U uX mOoTpeOHOCTEeH. JlomOMHUTENBHO, BHEAPEHHE HHTEIUICKTYIbHBIX CHCTEM
yIOpaBlIeHUs! OCBEIIEHUEM C HcIoyib30BaHueM MU mo3BossSeT 3HAUUTENbHO CHU3HUTH
ypOBeHb 53Heprosarpar. JlaTuuku ABMXKEHHS, BKyIE C aHAJIM30M MPHCYTCTBUS,
MO3BOJISIIOT BKIIIOYaTh W BBIKIIOYATh CBET TOJNBKO B TEX IMOMEIICHUSAX, TIE OTO
JICHCTBUTEIHFHO HEOOXOIMMO. DTO HE TOIBKO CIIOCOOCTBYET SKOHOMUHU YHEPTHH, HO U
IpoJIeBaeT CPOK cyKObI 06opynoBanus. Kpome Toro, npumenenne MU B cuctemax
sHEProoOecneueHns OTKPhIBAECT HOBBIC TOPU3OHTHI IJII MHTETPAIIUN BO30OHOBIISIEMBIX
UCTOYHUKOB dHepruu. MU MokeT onTuMHu3upoBaTh HCIOJB30BAHUE COJTHEYHBIX
MaHeJel WM BETPSIKOB, YMPABISS WX MPOU3BOIUTEIHHOCTHIO B 3aBUCHMOCTH OT
YCIIOBHM OKpy»Xaromieit cpenbl. Takum 00pa3oM, MCKYCCTBEHHBIH WHTEUICKT HE
TOJIBKO CITOCOOCTBYeT 3(()EKTHBHOMY JHEPrONOTPEOICHNI0, HO M TIOJACPKUBACT
nepexo] K 0ojiee yCTOWYHMBBIM M SKOJOTHMUYECKH YUCTHIM PEIICHUSM B TOPOJCKOM
CTPOUTEILCTRE.

KiroueBble ciaoBa: DHepromnorpebiieHue, sHepreTrueckas 3PQGeKTHBHOCTD,
MPUMEHEHNE UCKYCCTBEHHOT'O MHTEIJICKTA.

Abstract

Artificial intelligence is able to analyze huge amounts of data on energy
consumption in real time, identifying patterns and anomalies in the use of resources.
With the help of machine learning, algorithms can predict energy consumption based
on weather conditions, user preferences and previous data, which allows you to adapt
building management systems and optimize their operation. For example, an Al system
can automatically adjust heating or air conditioning depending on the presence of
people and their needs. Additionally, the introduction of intelligent lighting control
systems using Al can significantly reduce the level of energy consumption. Motion
sensors, coupled with presence analysis, allow you to turn on and off lights only in
those rooms where it is really necessary. This not only helps to save energy, but also
prolongs the service life of the equipment. In addition, the use of Al in energy supply
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systems opens up new horizons for the integration of renewable energy sources. Al can
optimize the use of solar panels or wind turbines by controlling their performance
depending on environmental conditions. Thus, artificial intelligence not only
contributes to efficient energy consumption, but also supports the transition to more
sustainable and environmentally friendly solutions in urban construction.

Keywords: Energy consumption, energy efficiency, artificial intelligence
applications.

OcHoBbI ynipaBJeHHs JHepronoTpedjeHuem ¢ npumenenuem MU

bnaronapsi HHTErpalMy UCKYCCTBEHHOT'O MHTEIJIEKTA B CUCTEMbI YIIpaBICHUS
3JIaHUEM, MOKHO HE TOJIbKO ONTUMU3UPOBATH MOTPEOIECHNE SHEPTUU, HO U YIYUIIUTh
koM(opT mpeObIBaHUS MOJB30BaTENe B MOMEMIEHUAX. Al-anropuTMbl CIIOCOOHBI
MPEACKA3bIBaTh MOTPEOHOCTH B OTOIUICHUH W OXJIAXKICHUM HAa OCHOBE aHaln3a
MOTOJHBIX YCIOBUMN, TUIOTHOCTH TIOTOKA JIIOJIEH U APYTruX (HaKTOPOB, UTO TO3BOJISET
CO3/1aBaTh UCATbHbIE KIIMMATHYECKUE YCIOBUS C MUHUMAJIbHBIMU 3aTpaTamu [ 1-3].

Kpome Ttoro, cucrembl Al MOryT NOpOBOAUTH MOHMTOPUHI COCTOSIHUS
000OpyJIOBaHUsl, CBOEBPEMEHHO  BBISIBISITH  HEUCIPABHOCTH U Mpejjararb
3¢ (pexTuBHbIE pElIeHUs] N0 MX YCTPAaHEHUIO0. DTO HE TOJBKO YBEIMYMBAET CPOK
CITyKOBI TEXHHYECKUX CHCTEM, HO U TIOBBIIIIAET 0€30MMaCHOCTh 3/IaHUH, TIPEIOTBpAIIIast
ABApUMHbBIE CUTYAILIUH.

CoBpeMeHHBIE pelieHusT Ha 0a3e WCKYCCTBEHHOTO WHTEIUICKTA TaKXKe
OTKPBIBAIOT HOBBIE TOPU3OHTHI JJISI aBTOMATU3AIMK TporieccoB. Hampumep, cuctemsr
MOTYT CaMOCTOSITEJIbHO aJalTHPOBAaTh OCBEIIEHHE U KJIMMAaT B 3aBUCHUMOCTH OT
BPEMEHU CYTOK U YHUCIECHHOCTH HAXOJSALIUXCS B 3JaHUM JIHOJEH, YTO CIOCOOCTBYET
MOBBIIIEHUIO 0011eH YD PEKTUBHOCTH U CHIXKEHUIO 3aTpart.

Takum o00pa3oMm, BHEAPEHHE MCKYCCTBEHHOTO HHTEIUIEKTa B YIIpaBJIEHUE
3MaHUSIMH CTAHOBHUTCS BAKHBIM IIarOM K YCTOWYMBOMY Pa3BUTHIO, YIIydIlIast
HKOHOMUYECKHUE MMOKA3aTeIH U co3AaBas 0ojee KoM(pOPTHBIEC YCIOBHS AJIsi OOUTaTENeH
[2].

IIpakTudyeckoe npumMeHenue U st ynpapjieHHus JHEPronoTpedjaeHueM

Kpome Toro, aBromaTuzalusi YIpaBJIEHUS 3JaHUEM TO3BOJISIET BHEIPSTh
CUCTEMBI MPEUKTUBHOTO 0OCITYKMBaHUS, OCHOBAaHHBIE HA aHAIN3€ OOJBIINX JAHHBIX
Y MallIMHHOM 00Yy4Y€HUH. DTU CUCTEMbI MOT'YT MPEJICKA3bIBATh MOTEHIIMAIbHBIE OTKA3bI
000pyI0BaHUS, TTO3BOJISASI IPOBOIUTE MPOPUIAKTUYECKUE MEPHI 10 BOSHHUKHOBEHUS
npobjeM. DTO HE TOJIBKO CHIDKAET BO3MOXXHBIC TPOCTOM, HO € DKOHOMHT
3HAYUTENIbHbIE CPEICTBA HA PEMOHTE U 3aMEeHE 000PYI0BaHUS.

OO6J1ayHble TEXHOJIOTHH TAK)KE UTPAIOT BAXKHYIO POJIb B aBTOMaTu3anuu BMS.
XpaHeHue JaHHBIX B oOJlake oOecredrBaeT JAOCTYyN K HHGOpPMAIMU B PEXKHUME
peanbHOr0 BPEMEHM, YTO TO3BOJISIET ONEparopaM MNPUHUMATh OBICTpBIE PEIICHUS.
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['mOkocts W MacmTabupyemMocTh OOJAYHBIX PEIICHWH TMO3BOJIAIOT  JIETKO
aJalTHPOBATh CUCTEMBI ITOJ1 U3MEHSIOIMECS TPEOOBAHMSI U YCIOBUS HKCIUTyaTalUH.

BaxHO OTMETHUTH, UTO BHEAPEHUE TAKMX TEXHOJIOTMUYECKUX pEIICHUN TpeOyer
BBICOKOKBAJIM()ULIUPOBAHHOTO MOJXO0Ja K IMPOEKTHMPOBAHUID M HMHTETpalMM BCEX
cucteM. Heo6XoAMMOCTh B KOMIUIEKCHOM OOY4Y€HHH TMEpCOHaNa TaKKe CTAaHOBHUTCS
aKTyalbHOM, YTOOBI MaKCUMalbHO J((EKTUBHO HCMOIB30BATh BO3MOXKHOCTH,
npenocrasisiembie M.

Takum oOpa3om, MpUMEHEHHE UCKYCCTBEHHOT'O MHTEIJICKTa B aBTOMAaTU3AlUU
CUCTEMBI YIIPABJICHUS 3JaHUEM HE TOJIbKO ONTUMHU3UPYET SHEPTETUUECKUE ITPOLIECCHI,
HO U co3naér Oosiee Oe3omacHble, YOOOHbIE W yMHBIE YCIOBUSA JUIA
AKU3HEAESITEIbHOCTH.

HNHHoBanMOHHBIE MOAX0/AbI U Oyaylllee pa3BUTHE

CoBpeMEHHbIE CHCTEMbI YMpaBICHHs 3HEpromnorpedieHueM ocHa deveméen
ameioing B NpuBOjAa, ocHOBaHHbIX Ha WU, Moryt ananmusupoBath U 00pabaThIBaTh
00JbI1IKe O0BEMBI TAHHBIX B PEAIbHOM BPEMEHH. DTO O3HAYAET, YTO 3AaHHSI MOTYT HE
TOJIBKO ~aJaNTHUPOBAaThCS K HW3MEHEHUSM B IOTPEOJICHUM DHHEPruM, HO W
ONTHMU3HUPOBATh MCIOJIb30BAHUE PECYpCOB B 3aBUCHUMOCTH OT IpeIcKa3aHHOU
3arpy3ku M ycioBuid. Hampumep, nmpu BO3HMKHOBEHMM IHMKOBOIO NOTpeOJIEHUS,
CHUCTEMbl MOTYT aBTOMAaTHYECKH CHIDKATh HEHY)KHbIE HAarpy3Kd WIM YIPaBIATbH
TEMIIEPATyPHBIMU YCIOBUSMH C LIEJBIO SKOHOMUHU 3HEpruu [3,4].

Kpowme toro, B3aumopeiicteue U ¢ cucteMoit «yMHOTO rOpojia» CIIOCOOCTBYET
UHTETpallMy 37JaHuii B OoJjee MIMPOKYIH0 HH(PPACTPyKTypy. 3JaHUS MOTYT
OOMEHUBATbCS JaHHBIMU O TNOTPEOJEHUM M BBIPAOOTKE SHEPIUHU, YTO MO3BOJIAET
LEHTPAJIM30BaHHbBIM cucTeMaM 3((EKTUBHO pacHpelessiTh PpPeCcypebl, CHMXKas
Harpy3Ky Ha SHEpProceTd U MUHUMM3UPYS BEPOATHOCTb BbIXOJa U3 cTpos [5,6].

BaxnpiM acnexkrom BHenpenuss MM sBiaseTcss ¥ BO3MOXHOCTb CO3JaHUs
NEPCOHANM3UPOBAHHBIX pEHICHUH A mojb3oBaTeneid. Cuctemsl, OOydeHHBIE HA
JaHHBIX O TIOBEJIEHUM >KUJIBIOB M COTPYAHHUKOB, MOTYT MpEAjiaratb ONTHUMAaJbHBIC
HACTPONKM DSHEPronoTpedsieHusl, Y4YUTHIBAsS HMHAWBHUIYaJTbHBIE MPEANOYTEHUS MU
OPUBBIYKKM. DTO HE TOJIBKO IOBBICUT KOM(OPT, HO MU CHOCOOCTBYyeT Ooee
palOHaIbHOMY HCIIOIb30BAaHUIO PECYPCOB.

Taxum oOpa3om, nepes HaMu OTKPBIBAIOTCSI HOBbIE TOPU30HTHI B YIIPaBICHUU
energocuctemMamu 3aaHui, rae MM ctaHOBUTCS HEOTHEMIIEMBIM MHCTPYMEHTOM IS
YCTOWYHMBOTO U PALIMOHAIBHOTO OYAYIIETO.
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