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Oyukuionan Smart Houme Mae neBH1 00OMeXeHHS cepell SKUX HEMOXKIIMBICTh aHaJi3yBaTH
AKTUBHICTb MEUIKAHIIIB, BH3HAUYEHHS I BIUIMBY Ha EHEPrOCIIOXMBAHHS, pPO3Ii3HABAaHHS
(b13MYHOr0 CTaHy KOPUCTyBaua 3a MOro aKTUBHOCTSAMU. PimieHb, ski 6 Oynu B 3M031 BUPILIUTH
naHy npobiemMy Ha cborofgHi Hemae. OMHHM 3 MIIXOJIB € 3aCTOCYBaHHS aHAI3y aKTHBHOCTEH
OiHapHUX ceHcopiB pyxy. [lepeBaroro Takoro miaxoy € AeUIEBU3HA peai3allii Ta 3a0e3neyeHHs
KoH(iIeHITIITHOCTI JaHuX MemKaHiiB. Cuctema QyHKIIOHYE y pealbHOMY Yaci.

MeTtoro poboTH € po3poOka HOBHX MiAXOMIB B YIPABIIHHI JUHAMIKOIO EHEPTreTHUYHUX
NOTOKIB OyZiBII 3 BpaxyBaHHSM OCOOJIMBOCTEH (YHKUIOHYBaHHS I1H)KEHEPHUX CHUCTEM 3a
peaJbHUX YMOB HaBKOJIMIIHBOTO CEPEOBUINA, PUHKOBUX (AKTOPIB Ta crerudiku GopMyBaHHS
nonuTy Ha KoM(opTHi, eHeproeeKTHBHI Ta Oe3medHi yMOBU UIi POOOTH BiJf aKTHBHOTO
KOpHUCTYBaya.

B pesynbrari BukonanHs HJIP BupimyeTbcss HayKOBO-TEXHIYHA 3aava JOCIiIKCHHS
JMHAMIKM €HePreTUYHUX MOTOKIB OYiBII, SIK pe3yJabTaTy MposiBy aKTUBHOCTEH KOpUCTyBaya Ta
pexuMiB yHKLIOHYBAHHS 1HXKEHEPHOI 1HQPACTPYKTYpH, BUSBIECHHS MOKIJINBOCTEN ONTHMI3allii
€HEeprocrnoXMBaHHA, IIarHOCTYBaHHS (I3MYHOIO CTaHy KOPUCTyBaya 3a XapakTepoMm ioro
MOBE/IIHKH, SKa Y MPOSBISETHCS Yepe3 pexKUMH (PYHKIIIOHYBaHHS 1HXXKEHEPHOI 1HQPacTpyKTypH.

OtpumMaHi pe3ynbTaTd HAAAAYTh JOCIITHUKAM B O0JAacTi €HEPreTUKH HOBI MOXKIIMBOCTI
IpU TPOEKTYBaHHI CHUCTEM €HEepro3ade3leuyeHHsl >KUTIOBOrO Ta O(]ICHOIO CEKTOPIB Ui
ONTUMI3alil CTPYKTYpH Ta (YyHKIIOHATBHOTO 3a0€3MEeUeHHS 1H)KEHEPHUX CUCTEM OY/11BEIb.

TexHiyHa 3HAUyLIICTh JAOCHIIKEHb IOB’S3aHa 3 PO3POOKOI0 METOJIB  YIpaBIiHHSA
IH)KEHEpPHOI  (30KpeMa, EeHEepreTM4HOol0) IHPpacTpykTyporo OymiBiai A peasizamii
eHeproePeKTUBHUX PEeXUMIB ii (QYHKIIOHYBaHHS, aHali3y IpadikiB €HEpPreoCnoXUBaHHS Ta
ONTUMI3aIll CIOXUBAaHHS 3a KpuUTepieM (IHAHCOBUX BHUTpAT, PO3Mi3HABAHHS AaHOMAJIbHHUX
peXUMiB  (YHKIIOHYBaHHS 1H)XXEHEpPHOI 1HQPACTPYKTYpH, IO IOB’SI3aHO, HANpUKIad, 3
HOTIPUIEHHAM CTaHy 3/J0pOB’sl ab0 caMOIOYyTTs KOpucTyBada. lle 103BOJMUTH pealizoByBaTH
GyHKIIT BIACTIAKOBYBAHHS AHOMAJbHUX CHUTyallld TMOB’S3aHUX 3 JITbMH, JIIOJbMHU 3
BIIXWJICHHSIMH, JIFOJBMH TOXHJIOTO BIKY Ta 3al00IrTH HEraTHBHUX HACHIIKIB (TIOIIKOMIKEHHS
oOJasiHaHHS, ypa)KeHHS JI0eH eIeKTPUUHUM CTPYMOM, TOXKEX1, OTPYEHHS ra3oMm, Ta iH.).

(poc.)
OynkuuoHan Smart Houme wumMeer omnpeneneHHble OIpaHUYEHMs] CPENM KOTOPBIX

HEBO3MOYKHOCTh aHAJIM3MPOBATh AKTUBHOCTb JKWTEJIEH, OINpEICICHUE €€ BIWAHMSA Ha
HHEPromnoTpedsieHne, pacrno3HaBaHUs (U3MYECKOTO COCTOSHUS — TOJb30BaTeNsd C  €ro
aKTUBHOCTSIMH. PemieHuii, KoTopsie ObUIM B COCTOSSHUU PELINTh JaHHYIO IPOOJIEMY Ha CETrOAHs
HeT. OIHUM M3 TOAXOJIOB SIBIIsI€TCS MPUMEHEHHE aHallM3a aKTUBHOCTEH OMHApHBIX CEHCOPOB
JBYOKeHUs. [IpenMyIecTBOM Takoro MoAxo/ia sBJIseTCs ACIeBU3HA pealn3alui U o0ecriedeHns
KOH(HICHIIMATBHOCTH JaHHBIX skuTeneil. Cucrema (yHKIIMOHUPYET B pealbHOM BPEMEHHU.
Ilenpto paboTel sBIsieTcs pa3pabOTKa HOBBIX MOJIXOAOB B YIPABICHUU JIUHAMHUKON
HHEPreTUYECKUX IMOTOKOB 3/1aHUSI C YU4ETOM OCOOEHHOCTeH (DYHKIIMOHMPOBAHUS WH)KEHEPHBIX
CHUCTEM B peEalIbHBIX YCIOBMSX OKpYXarolled cpenbl, PHIHOYHBIX (AKTOPOB U CIEUUPUKU



dbopmupoBanus crpoca Ha KoMdopTHBIE, dHEprodd@exkTuBHBIE W OE30MaCHBIC YCIOBHUS IS
paboOThI OT aKTUBHOT'O TTOJIb30BATESI.

B pesynbrare Boimonunenuss HUP pemraercs HayuHo-TexHMYeckas 3ajjadya MCCIeIOBaHUS
JUHAMHUKU DSHEPreTUYECKUX IIOTOKOB 3JaHMsI, KakK pe3yiabTaTa IPOSBICHUS aKTUBHOCTEH
MOJIb30BATENSl U PEKUMOB (PYHKIIMOHUPOBAHUSA WH)XEHEPHOUW HWHQPACTPYKTYpHI, BBISBICHUE
BO3MOXKHOCTEH ONTUMU3AIMH €HEPronoTpeOIeHNUs, AMarHOCTUPOBAHUS (PH3HUECKOTO COCTOSIHUS
MOJIb30BATENsl [0 XapakTepy ero TMOBEJACHHsS, B JTOM MPOSBISIETCS dYepe3 PEKUMBI
(YHKIMOHUPOBAHUS HHKEHEPHON HH(PACTPYKTYPHI.

[lonydyeHHble pe3ynbTaThl OKaXyT UCCIENOBaTeNsIM B 0O0JacTH SHEPreTUKH HOBBIE
BO3MOXXHOCTH TPU MIPOEKTUPOBAHUU CUCTEM IHEProodecredeHust KUIoro 1 0(puCHOro CEKTOPOB
JUISL OITUMH3AIMU CTPYKTYPBI U (PYHKIIMOHAIBHOTO 00ECIIeUeHUSI HHKEHEPHBIX CUCTEM 3[IaHHM.

TexHuyeckass 3HAYUMOCTh MCCJIEIOBAaHUM CBs3aHA C pa3pabOTKONW METOJIOB YIpPaBICHUS
WHXXCHEPHOU (B YACTHOCTH, JHEPIeTHUYECKOHN) WHPPACTPYKTYpPOH 3HaHHS IS peaan3arun
9HEProd3(PPeKTUBHBIX PEKUMOB ee (HYHKIMOHUPOBAHUS, aHAIN3a TPAPUKOB IHEProNnoOTpedIeHUs
¥ ONTHMHU3AIUH OTPEOICHNUS 110 KPUTEPHIO (PUHAHCOBBIX 3aTpar, paclo3HaBaHMS aHOMAJIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS WHKEHEPHOM HH(PPACTPYKTYpPhI, YTO CBA3aHO, HAIMpPHUMEp, C
YXYALIEHUEM COCTOSIHUS 3/I0pOBbS WJIM CaMOYYBCTBHS I0JIb30BAaTeNs. OTO IO3BOJIUT
pean30BbIBaTh (DYHKIIUU OTCIC)KUBAHMSI AHOMAJIbHBIX CUTYAIMi CBS3aHHBIX C JE€THbMH, JIFOJIbMU
C OTKJIOHGHUSIMH, CTapUKaMH W TIPEIOTBPATUTh HETATUBHBIX TMOCIEACTBUN (TOBPEKICHUS
000py0BaHusl, TOPAXKEHUIO JIOJIEH STEKTPHUUECKUM TOKOM, MOKapa, OTPABICHUS ra3oM U JIp.).

(anra.)

Functionality of Smart Houme has certain limitations, among which is the inability to
analyze the activity of the residents, determine its impact on energy consumption, identify the
physical state of the user by his activities. There are no solutions that would be able to solve this
problem today. One approach is to use the activity analysis of binary motion sensors. The
advantage of this approach is the low cost of implementation and privacy of the residents. The
system functions in real time.

The purpose of the work is to develop new approaches in managing the dynamics of energy
flows of a building, taking into account the peculiarities of the functioning of engineering
systems under real environmental conditions, market factors and the specifics of the demand for
comfortable, energy efficient and safe conditions for working with an active user.

As a result of the research, the scientific and technical task of studying the dynamics of
energy flows of a building is solved, as a result of the manifestation of user activities and modes
of functioning of the engineering infrastructure, the identification of possibilities for
optimization of energy consumption, the diagnosis of the physical state of the user by the nature
of the infrastructure functioning.

The results will provide energy researchers with new opportunities in designing energy
systems for residential and office sectors to optimize the structure and functionality of
engineering systems in buildings.

The technical significance of the research is related to the development of methods for
managing the engineering (in particular, energy) infrastructure of the building for the
implementation of energy-efficient modes of its operation, analysis of energy consumption
schedules and optimization of consumption by the criterion of financial costs, recognition of
abnormal modes of operation of engineering infrastructure, for example, with poor health or
well-being of the user. This will enable the implementation of the functions of tracking abnormal
situations involving children, people with disabilities, the elderly and prevent negative
consequences (damage to equipment, electric shock, fire, gas poisoning, etc.).

4. HasiBHiCTH OXOPOHHHUX JOKYMEHTIB HAa 00’€KTH NPaBa iHTe1eKTYaJIbHOI BJIACHOCTI.

- CBimourBo mpo peecTparlito aBTopchkoro mpasa Ha TBIp Ne 79401 «Komr’torepHa nporpama
«ATEeHT MOHITOPHHTY CIOXHBaHHS eHeprii «Save energy» (IIporpama «Save energy»)»;
Astopu: Koasbuyk A.M., AmOpoc C.M., Jlamrok O.A. Jlata peectparii 29.05.2018



5. TlopiBHsIHHS 3i CBiTOBMMH aHAJIOTaMH.
Pe3ynbraTi BiANOBiAaIOTH CBITOBOMY PiBHIO, a MiAXOIU IO YHPABIIHHA €HEPreTUYHUMU
MOTOKaMH OyliBJIl B KOHTEKCT1 A1JIOBOi aKTUBHOCTI KOPUCTYBaviB HE MAlOTh aHAJIOTIB y CBITOBIH
MPaKTHUII.

6. ExoHomiuHa nmpuBa0JMBICTh IS MPOCYBAHHA HA PUHOK
3acrocyBaHHS ~ pO3pOOJIGHOT  TEXHONOTIl  JO3BOJISiE  3HUM3WTH  BUTPATH  Ha
E€HEPTOCIIOKUBAHHS OyIIBIII B IIIJIOMY 32 PaXyHOK:

- migBumeHHs Ha 20-30% enepreruyHoi eQEKTUBHOCTI OONaIHAHHS 3a PAXyHOK
rapMoHi3arii MPOIIeCiB TreHEPYBaHHS Ta CIIO>KMBAHHS eHeprii
ABTOHOMHUMU/IHTEIPOBAaHUMH I'€HEPATOPAMU;

- 3HmwkeHHsa Ha 15-50% HaBaHTa)KEHHS Ha ENEKTPUUYHY MEPEXY 3a PaXyHOK 3MEHIICHHS
MIKOBOTO HABaHTA>KEHHS,

- 3menmenHs Ha 20-40% Burpar Ha eHepro3ale3nedeHHs TpH 3a0e3nedeHH]
KOM(MOpPTHUX YMOB mepeOyBaHHA JIOJEH 3a paxyHOK TapMOHi3alii eKTpUBHOCTEH
KOPUCTYBaiB 3 PSKUMOM (DYHKITIOHYBaHHSI HEPTOMEPEKI.

7. Tlorenuiiini kopuctyBaui (rajaysi, MiHicTepcTBa, miinpueMcTBa, Opravizamii).
TexHomorii iHXeHepil MOBEpXHi 13 KePyBaHHSAM pIBHS €HEPreTUYHOTO BILTUBY Ha 00’ €KT
MOXYTbh 3aCTOCOBYBATHUCH Ha IiIIPUEMCTBAX Ta B OpPraHi3alisx pi3HUX rany3ep1 HPOMHCIIOBOCTI:
MaImuHOOYAyBaHHI, METadypriiHOMYy 1 TIpHHYOMY KOMIUIEKCaxX, aBia 1 cynHOOyIyBaHHI,
TEIJIOCHEPTeTHLL, JIe IIHUPOKO PO3IOBCIO/DKEHI TEXHOJOT] iHXKeHepii MOBEpXHi 1 TOCTPO CTOITh
npobaemMa miABUIIEHHS e()eKTUBHOCTI BUPOOHUIITBA.

8. CrtaH roToBHOCTI pO3po0KH.

B nporieci BukoHaHHs poOOTH:

1. Po3pobneHo maremMaTH4HiI MOAENi JUHAMIKM EHEPreTHYHUX TOTOKIB OymiBii 3
BpaxyBaHHSM MIHJIMBOCTI 30BHIIIHIX METEOPOJIOTIYHUX YMOB, CTPYKTYpU CHCTEMHU
eHepro3abesneyeHHs (EJIeKTpUYHa eHepris, Temso, XOJO0[Ha Ta rapsda Boja, ras,) Ta
AKTUBHOCTEM KOPUCTyBaya.

2. PeanizoBaHo MeTO/ poO3Mi3HaBaHHS aKTMBHOCTEH KOPHUCTYBada IUISIXOM aHali3y JaHUX
OlHApHUX CEHCOPIB PyXy y peajbHOMY 4Yacl Ta BUKOPUCTAHHS MOJIENl BHUIAJKOBOIO
Jmicy B skocTi kiacudikaropa 1 mogeni JlatentHoro Posmimenns [lipixie ams
BpaxyBaHHS PO3MOJILTY aKTHBHOCTEH KOPUCTYBaya.

3. Po3pobneno meroau aHamizy Ta onTuMiszauii rpagikiB eHEproBUKOPUCTaHHA (3a BCiMa
BHUJIaMU €HEPrOHOCIIB) 3a KPUTEPIEM NMPUBEACHUX (PIHAHCOBHUX BUTPAT.

4. PeanizoBaHo mnporpamHe 3a0e3NeueHHs s MOJETIOBAaHHS EHEpreTMYHUX IOTOKIB
OyziBii Ta Bi3yaii3allii akTUBHOCTEN KOpUCTyBaya.

B nmonanbumoMy MoXiIuBa po3poOka Ta BUTOTOBJICHHS MaKeTiB 0OJaJHAHHS Ta JOCIHITHO-

MIPOMHUCIIOBHX 3pa3KiB HOBOTO yCTAaTKyBaHHSI.

9. IcHyloui pe3y/IbTaTH BIPOBA/IZKEHHS.

Pesynbratu nocnikeHb BIpOBa/KeHI y HaBuanbHUil mpouec kadeapu AIIEIIC:
po3poOiieHo 1 JeKIilo MO JUCHUIUIIHI «IIPOEKTYBaHHI KiOep-eHepreTHYHHX cuctem» T1a 1
nabopaTopHy poOoTYy.
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kafedra.apeps.kpi@gmail.com
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1. KoBampuyk A.M., AmOpoc C.M., Mamox O.A. CBiIonTBO MpO peecTparito
aBTOpchkoro mpaBa Ha TBip Ne 79401  «Komnm’rorepHa mporpama «ATEHT
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4. SUINUH A.C., Cerena 1.B. Bizyanizanii ctpykrypun KNX-Mepexi 3 BUKOPHCTaHHIM
JIOIMHHOMAITMHHOTO 1HTepdeiicy. / Marepianu XVII MixHapoaHoi HayKoBO-
NPaKTUYHOI KOH(EpeHIil MOJOAMX BUeHMX Ta CTyAeHTiB «CydacHi mnpobiemu
HayKOBOTO 3a0e3reueHHs1 eHepreTukn», M. Kuis, 23-26 kBitHa 2019 poxy, TOM 2.
C.123.
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