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REZUMAT
Teza contine : pagini, ilustratii, tabele, surse bibliografice.
Cuvinte cheie : ITummvep,nutio3 [P, Y MuBII 10M
Obiectul de studii:ymHubIi 10M.
I'naBHas ue/b IMIVIOMHOI pa0oThl: MPOSKTUPOBAHNE U MOHTAX KaU€CTBEHHOTO YMHOTO JIoMa
Ha 06aze maTdopmbl KNX ¢ TMCTaHIMOHHBIM yTIPaBICHUEM.
B oTHOMmIEHNH CUCTEM YMHOTO JJOMa ObUTH MPOAHAIN3UPOBAHBI TEXHOJIOTHH Pa3padoTKH,
3aTpaThl Ha peanu3aliuio, UCI0JIb30BaHUE YHEPTUH, YACTOE BOZHUKHOBEHUE OMACHBIX CUTYaIUil
B JIOME.
Bbu1 pa3paboTaH IpoeKT YMHOTO I0Ma C HECKOJIbKMMHU (DYHKIMSMU: YIIPABICHHE OCBEIICHUEM,
KOHTPOJIb TEMIIEPATYPHI B IIOMEIIEHHSIX, OOHApYKEHHE YTEUEK ra3a U BOJIbI, OPOLICHUE Ta30Ha,
JTUCTAHIMOHHOE yIpaBieHue. JJucTaHimoHHoe yrpaBiieHue ocyuectnisiercs yepes [lmo3 1P
KNX' a rakxe uepe3 TeneGoHHOE MPUIIOKEHUE , TIepeavy TaHHbIX 1Mo ceth Wi-Fi.
PaGota comep:kut Bce MOMEHTHI, CBSI3aHHBIE C MOHTA)KOM MaKeTa JaHHOUN CHUCTEMBI U ITOA00POM
HEOOXOIMMBIX KOMIUIEKTYIOIIUX C YYETOM IIeHBI U KauecTBa. MaueTta coOupaercst U3 yacten
aHaM3a, UCTIOJHEHNUS, MUTAaHKS 1 3aUThl. CHCTEMHBIE TECTHI TPOBOIMIIMCH BO BCEX
BO3MOXKHBIX PEXKHMaxX pabOThI B pexUMe peanbHoro Bpemenu. CrucreMa Oblia UCIIBITaHA B
aBapUITHBIX YCIIOBUSX, cJa0ble MecTa ObUTH BBISIBICHBI C TIOCIEIYIOIINM UX YCTPAHEHHUEM.
HcnpiTanus npoBoauaucs Ha AByX nensax nuranus, AC u DC.
brina onienena o61ias CTOUMOCTh KOMIUIEKTYOIMX cucteM-1128378 neii. B pabote Obu1
BBITIOJTHEH pacyeT HHEPronoTpeOIeHUs OTIeIbHBIX KOMIIOHEHTOB, a TAKXKe BCEH CUCTEMBI.
CpenneMecsuHO€ MOTPEOJIEHNE SHEPTUH YMHOTO JoMa cocTaBisieT ~29.7 kBt. O6mas

CTOMMOCTb YMHOT0 Joma cocTtaBmia 1155147.28 nees.

UTM 0713.3 007 ME

Mod | Coala | Nr. document Semnat. | Data

Elat.)orat Mitioelo 1. AUTOMATIZAREA UNEI Litera Coala Coli
Verificat Ghertescu C. CASE PRIN | | 1 38
— o INTERMIDIUL KNX UTM FEIE
Aprobat Nuca Ihe GI'. ISEM'I 8 1




SUMMARY
The thesis contains: pages, illustrations, tables, bibliographic sources.
Keywords : programmable microcontroller, programming software, automation, automation
equipment, smart home.
Object of study: Demonstration model of the smart home system based on the Arduino
platform.
The general purpose of the thesis: Design and installation of a model of the smart home based
on the KNX platform with remote control.

Regarding the Smart Home systems, the elaboration technologies, the realization costs, the
energy use, the frequent occurrence of dangerous situations in the house were analyzed.

The project of a smart house with several functions was elaborated: lighting control,
temperature control in the rooms, detection of gas and water leaks, lawn irrigation, remote control.
Remote control is performed through the ESP-1 module, as well as through the telephone
application BLYNK, data transmission over the Wi-Fi network.

The paper contains all the moments associated with the assembly of the model of this system
and the selection of the necessary components, taking into account price and quality. The machete
is assembled from the parts of analysis, execution, feeding and protection. The system tests were
performed in all possible operating modes, in real time. The system was tested in emergency
conditions, the weak points were identified with their subsequent elimination. The tests were
performed on two power circuits, AC and DC.The total cost of the system components was
estimated - 1128378 lei. The paper calculated the energy consumption of the components
separately, as well as the entire system. The average monthly energy consumption by the smart
home plant is =29,7 kW. The total cost of the designed model was 1155147.28 lei.

The elaborate model of the smart home will be used in the educational process of the

Electrical Engineering Department.
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BBCJICHUC

[Tockonbky cerofHsi emie HeT KOHKPETHBIX CTAaHAApTOB A COOPKM YMHOTO J0Ma, 3TO
MO3BOJISIET BOIUIOTHTH B JKM3HB BUJICHHE COBPEMEHHOTO YMHOTO JI0OMAa. Y UUTHIBas TOT (aKT, 4TO
€KEHEBHBIM PUTM KM3HH OUY€Hb OBICTPBIM U PACTET C KaXKIbIM T'OZIOM, HE PallMOHAIBHO TPATUTh
BpeMs Ha IOMaIIHue aena. Jljig 3Toro HaMm Hy’>Ke€H YMHBIH JJOM, KOTOPbIl CAKOHOMHUT Hallle BpeMs,
obOecrieunT HaM 0€30MacHOCTh, CO37acT Haml KOM(OPT M, Kak CIEACTBUE, YBEIWYHUT HAIIU
BO3MOKHOCTH B PO eCCUOHATIBHOM cepe.

C mosBIEHHEM MHUKPOMPOIIECCOPOB, YEIOBEK MPOJODKAT CO3AaBaTh YMHOTO ITOMOIIHUKA
JUIS TOCTHXKEHUS! OOJBIIMX BBICOT. M ceronHs, Kak HHUKOTJa, akTyajbHa TeMa yMHOIO JOMa,
Omarofaps COBPEMEHHBIM TEXHOJOTHSIM YMHBII JOM YK€ He MPOCTO MeuTa. BOo3MOKHOCTH
yAaJeHHOTO YIPABJICHUS BAllUM JOMOM HamOoJjee akTyalbHa HAa JAaHHOM dSTale B Pa3BUTUU
TEXHOJIOTUM YMHOTO JomMa Omarozmapsi cBoemy komdoprty. CeromHs MHTEpHET, a IMEHHO Wi-fi,
MO>XHO HalTH BE3JE.

[IpoGnema 3akimoyanach B CO3JaHMM Ka4eCTBEHHOTO YMHOTO JOMa C BO3MOKHOCTBIO
ynaneHHoro ympanieHus. COopka MOJHOCTHIO (YHKIIMOHAIBHOTO JO0Ma JJs TOBBIIICHUS
KOM(OpPTa KUIBLOB COKpPAIIAET BPEMsI, 3aTpaurBaeMoe Ha JIOMAIITHKE Jeia. Takxke 00ecTieunTh
0€301MacHOCTb KaK OT BHEIIHUX YIPO3, TaK U OT BHYTPEHHUX yrpo3. Emeé coBcem HeraBHO cucTtemMa
¢ 00IIMM Ha3BaHHEM « Y MHBIN 10M» OblLlIa HACTOSIIEH SK30TUKOM 1 ObllIa IO KApMaHy HEMHOTUM
BJIaJIeNbLaM Kuibsi. CeroHs CUTyalusi MEHIETCS — B OCHOBHOM, 3a CUET Pa3BUTHUS TEXHOJIOTHIH,
MO3BOJISIOMIAX 3HAYUTEIBHO YACIICBUTh PETUCTPUPYIOIIME M OIEPAIMOHHBIE yCTPOHCTBA,
KOTOPBIE CBSI3BIBAIOTCS] MKy COOOM /1JIs1 BBIMOIHEHUS ONPEEIEHHOTO alrOPUTMa JEHCTBUIA.

OObexkToM Au3aiiHa SIBISIETCS OOBIYHBIN J0M, KOTOPBI HEOOXOAMMO MOJEPHH3UPOBATH.
OCHOBHBIMU 3JIEMEHTaMH YMHOTO [OMa, SBJISIETCS CHCTEMa YIpPaBICHHUS JIOMOM, TO €CTh
wiatpopma KNX u xoMOMHaNIMs JaTYMKOB MU MEXaHU3MOB BBITIOJHEHUS, YTO TaKKE BKIIIOYAET
MIPOTrPaMMHYIO 4acTh (UITOPUTM PabOTHI).

OCHOBHBIM JOCTOMHCTBOM aBTOMATHM3allMl YMHOTO JoMa Ha ocHOBe cucTeMbl KNX
SABISCTCA,TMOKOCTh PACIIMPEHUS IUIOMIATN CHUCTEMBI, TO €CTh BO3MOXHOCTH NEpECTpauBaHHA
YMHOTO JIOMa B 3aBUCHMCTH OT JKEJaHUS 3aKazuuka. Takke BO3MOXKHOCTH YIIPABJICHUS Ha
PacCTOSIHNY, a TAK)KE€ N3MEHEHHE aJITOPUTMA paOOTHl B 3aBUCHMOCTH OT TI0JIH30BATEIIS.

OCHOBHBIMH  KJIOYEBBIMH  ocoOeHHocTsMH, KNX  sBisercs  rapaHTHpOBaHHAS
COBMECTUMOCTh MPOAYKTOB PA3HBIX MPOU3BOAUTENCH, €IWHBIM MPOrpaMMHBIA HHCTPYMEHT
(Engineering Tool Software, cokpamenno — ETS) mist mmanupoBanus, pa3paboTKu U peanu3ainun

IMPOCKTA, a TAKIKC Oq)HHI/IaHLHI)IG KYPChbI IIOATOTOBKH U CepTI/I(bI/IKaIII/II/I CIICaJIuMCTOB.
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[IpakTHueckoe NPUMEHEHHE CHCTEMBI: CHUCTEMA MOXET NPUMEHSThCS BO BCEX THUIAX
COOPYXKEHHH, KaK JKUJIBIX, TaK U 00pa30BaTEIIbHBIX WM PaOOYHX 30HAX.

Cucrema wuCHONB3yeTCS JUIsl: YIpaBJIECHUS OCBEIIEHWEM IOMELIEHUH, KOHTpPOJIsS
TeMIIepaTypbl MMOMEIICHUH, KOHTPOJIs 0€30MacHOCTH OT YPE3BhIYAMHBIX CUTyamnuil. Tak ke, BbI
yrOpaBsieTe CUCTEMaMH yJajJeHHO B MeECTe, TIe €CTh BO3MOXKHOCTh MOAKIIOUEeHUs K wi-fi.B
0001 MOMEHT BPEMEHH MOXHO 3alpOTrpPaMMHUPOBATH BKIIFOUEHUE WM BBIKIIFOUEHUE OTOTUICHUS
,a TaK K€ YBUJETh CTaTyC COCTOSHUS CUCTEMBI.

Crenyer yTOYHUTB, YTO 3TOT MPOEKT KaK HEJb3s Jy4lle HCIOJIb3YETCS ISl KPYIHBIX
MPEANPUITHI, UCIIOJIB30BAHUE MPOEKTa HE OTPAHUYEHO MO pa3Mepy KUJIbIM KOMILJIEKCOM HIIH
MaJIbIM MIPEANPUATHEM. Y YUTHIBAS (PYHKIMOHATBHOCTH M1aTopmbl KNX.

Ero coOcTBeHHas uzes 3akiiodaiach B CO3JaHMM PEXHUM ILJIABHOTO 3aKUTaHUS CBETa
HOYb!0, rtocie 12: 00. spkocTs cBeta He gqocturaet 100% a1t 5KOHOMUH AIEKTPOIHEPIHH, a TAKIKE
JUTsI TIOBBIIIIEHUST KOMQopTa (BO3MOXKHA HACTPOKKa U3 TEIC(POHHOTO MPUITOKECHHS ).

B mporecce mpoekTupoBaHUs HCIONB30BaloCh MporpammHoe obecrneueHue AutoCad, c
MTOMOIIBI0 KOTOPOTO OBLITU HAPUCOBAHBI CXEMBI COSAMHEHUS KOMIIOHEHTOB APYT C JAPYTrOM, YTO
JIaJI0 YETKUW TPUMEpP MPAaBWIIBHOM YCTAHOBKHM KOMITOHEHTOB. Tak e ucnonbp3oBanacs nporpamMmma
Multisim, B KOTOpoil OBUIM MPOTECTUPOBAHBI YACTH TNPEHMYIECTBA ASTOH MPOrpaMMbl B
BO3MOXXHOCTH TECTUPOBAHMSI DJECKTPUUECKUX IETMe B peaJbHOM BpPEMEHH, a TaKKe OIMIMOKH,
JOMYILEHHbIE TPH TECTUPOBAHUU DJIEKTPUUYECKUX ILENel, He MNPUBOAAT K aBapusMm. s
BBITIOJIHCHHSI MAaTEMaTUYECKUX OMepaluil ucrosib3oBaiack nporpamma MathCAD, Tak kak oHa
IIPOCTA, & TAKIKE UMEET BBICOKYIO TOUHOCTb.

I'naBuas ueab: ['pamoTHast aBTomammsainus goma Ha tmarpopme KNX a Tak ke
AKIIEHTUPOBAHUE BHUMAHUS Ha TJIABHBIX JJOCTOMHCTBAX JAHHOW CHCTEMBI.

JJis1 jocTrKeHUs eI He00X0IMMO BBINOJHUTH CJIeAyIoNIue 3a1a4Un:

1. AHanmM3 TEKYIIEero COCTOSHUS B 00JIACTH YMHOTO JIoMa
2. Pa3paboTka cTpyKTypbl ¥ 3JIEMEHTOB YMHOT0 joMa Ha 6aze KNX;
3. Ouenka notpeOeHus SHEPTUH;

4. OneHKa CTOUMOCTH;
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