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kBaui(ikamiitHoi podotn 6akanaBpa "Po3po0ieHHs cuCcTeMU KOHTPOJIIIO Ta

3anmo0iraHHs aBapitHUX CUTYyaIliid B TexHojorii «Smart House»

Po6ora wmictute 70 ctopiHok, 26 imoctparii, 4 Ttabmuui, 14
BUKOPUCTAHUX JKEPEIL.

O0’exkT pAocCaiIKeHHs: (DYHKIIOHATBHICTh MPOrPAMHOTO 3a0€3MeUeHHs
CHUCTEeMH KOHTPOJIO Ta 3amoOiraHHs aBapiiHUX CHUTYyallli y OKpEeMO B3ATOMY
IPUMIILIEHH] 32 JOMOMOr00 TexHoJorii «Smart Housey.

Meta po0GoTH: pO3pOOJEHHS Ta BIPOBAKEHHS CUCTEMHU KOHTPOIIO Ta
3anmo0iraHHs aBapiHUX CUTYaIlll y MPUMIIICHHI.

Metoau: mnporpaMyBaHHA Ta MIAKIIOYEHHS CHCTEMH KOHTPOJIIO IS
(biKCyBaHHS TEXHIYHUX XapaKTEPUCTUK JATUUKIB JiJI1 KOM(GOPTHOTO BUKOPUCTAHHS

KOPHUCTYBaueM.



ABSTRACT

Master's qualification work: 70 pp., 26 drawings, 14 sources.

The object of the study: the functionality of the software of the system of
control and prevention of emergency situations in a separate room using the "Smart
House" technology.

The purpose of the work: development and implementation of a system of
control and prevention of emergency situations in the premises.

Methods: programming and connecting the control system to fix the

technical characteristics of the sensors for comfortable use by the user.
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BCTVII

Posymuuit OyauHoOK (B mepekiaal 3 aHrIIdChKOT «pO3yMHUN OyAMHOK» abo
«intelli-gentbuilding») — wne cyyacHuil >KUTIOBHM OyIMHOK, CTBOPEHUH 3a
JIOTIOMOTOI0  aBTOMAaTU30BaHUX JUIsi KOM(OPTHOrO MPOXKUBAHHA B HBOMY
BUCOKOTEXHOJIOTTYHUX MEXaHI3MIB 1 MPUCTPOIB.[1]

3a cTapux 4aciB JIIOU MparHyiau 10 GopMH pO3yMHOTo OYAMHKY IIE 3 YaciB
€runrty 1 HaBITh paHille, y BUMIIAL 3aXUCHUX MEXaHI3MiB, CXOBAaHOK Ta 1HIIMX
npuxoBaHUX MexaHiyHuX 3pyuyHocter Kommanii Leviton 1 X10-USA po3poOunn 1
3allyCTUJIU B CepiiiHe BUPOOHMIITBO OPHUTIHAIBHY KalenbHy TexHosoriio X10, ska
JI03BOJISIJIa YIPABIISATH JOMAIIHIMU €JIEKTPONIPUIIaIaMu eNeKTpruuHO1 Mepexi. Lle
OyB CIIpaBKHIl MPOPUB HA TEPUTOPIi OKPEMO B3SITOTO MITATY, OCKIIBKH TEXHOJIOT 1S
Oyna po3paxoBaHa Ha poOOTY BUKJIFOYHO B aMEPUKAHCHKUX Mepexkax.[1]

Cuctema, mo 3a0e3mnedye 30€peXeHHS pecypciB 1 0Oe3neky s BCIX
KopucTyBauiB. [lepenOagaeThcs, MO 1 CHCTeMa 37jaTHA PO3IMi3HABATH KOHKPETHI
CUTYyallli, 1110 Bi10yBarOThCs B OyAMHKY, 1 pearyBaTyd Ha HUX. Cructema yHKI[IOHYE
AK KOMILUIEKC a00 OKpema CTPYKTypa, BIAMOBIAHO A0 3aJaHUX 3aBJaHb Ta YMOB
JIOCTYMHOCTI, TOETHYOYH BaXKJIMBI1 3aXUCHI Ta KOMGOPTHI yMOBU.[3 ]

Po3ymauii  OyauHOK — 1€  HampsSMOK  MalOyTHhOro  Oyab-sKOi
BHUCOKOTEXHOJIOTIYHOI KpaiHW, J€ BCl BEPCTBH CYCHUIbCTBA MEPEKIIOYATHCS Ha
3pYYHICTh JKUTJIOBUX, O(ICHUX, MPOMUCIOBUX 1 BINCBKOBUX CTPYKTYp JEpKaBH.
AJie TOJIOBHUM 3aBIaHHSIM € TMOCTiiHe 1 Oe3mepelbiiiHe eNeKTpOorocTadyaHHs BCiX
X KOHCTPYyKHii. IcHye Oarato pi3HMX crnocoOM fAK MIATPUMATH, TaK 1
3a0€3MeUYuT PO3yMHI OyAMHKM BCIM HEOOXiIHMM. [OJOBHUM 3aBIaHHAM
MalOyTHBOTO 1 CHOTOACHHS CTaHE I[OBHAa AaBTOMATHU3allil MPOTPaMH CUCTEMH
BIJIMOBI/Ib-ITUTAHHS, KEPOBAHOI CHCTEMOIO YIPaBJIIHHS JIOAUMHOIO, LIEHTpaMU
JIOTIYHOTO MOJYJIsSl, MpOorpaMaMy IITYYHOTO I1HTENEKTy abo Horo mpoTOTUIIAMU
BepCiii TenepinmHporo yacy.|[ 1]

3 PO3BUTKOM TMpOrpecy 3'IBUSIACS MOKIIMBICTh YIPABISATH PO3YMHUMHU

OyAMHKaMHU 3a JIOMOMOTOI0 BCIX JOCTYNHHX 3aco0iB 3B'A3Ky, 1€ KOMI'IOTEpPH,



MOO1TBHI Tene(oHHU, MyabTH yNPaBIiHHS, IUTAHIIETH Ta 1HIN BUAM ramkeris. Lle
O3HAYa€ IOBHE BIPOBAKEHHS MPHUCTPOIB, 3AATHUX MPALIOBATH 3 PO3YMHHUM
OyIMHKOM HE€ TIJIbKM Ha HOro TepuTopili, aje 1 3a Horo mexamu. B3aeMois
JIOAWHU 3 KUTJIOBUM MPOCTOPOM JA€ SIKICHO HOBUU PIBEHb JKUTTS, HA SKOMY Yy
BIIMOBIHOCTI 3 BHYTPIIIHIMH Ta 30BHINIHIMKM YMOBaMH, 3a JIOMOMOTOIO
aBTOMAaTH3allli BIICIIIKOBYIOTHCS 1 3aJIal0ThCA PEXXUMHU POOOTH BCIX MPHUCTPOIB 1
cuctem. Kommiekc poOUTh KUTTS jdroaed Oe3neyHuM, KOMGPOPTHUM B Mexax
KUTIIOBOTO MPOCTOPY Ta IHIINX CTPYKTYP CYCHIbCTBA.[2]

I Bce e moTpiOHO 3abe3medyBaTH €HEPri€lo, sSKa JKUBUTH I CUCTEMH BiJ
pI3HUX JKeped €Heprii, B TOMY YHCIl 1 aJbTepHATUBHUX JDHKEpEd €Heprii, sKi
CTaHyTh TMOBCSAKICHHUM JKUTTSIM. Taki SIK COHSIYHI MaHEeNi, eIeKTPOTeHEePaTOpH,
BITPOB1 TypOiHM, JIOJCHKI BIAXOAM Ta OYIb-sIKUN IHIIUN CIOCIO, SIKUH MOXe

CIPUSTH €HEPronoCcTayaHHIO PO3yMHUX Oy/IMHKIB.
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PO3J1J1 1. TEXHOJIOI'TYHI ACIIEKTH TEXHOJIOI'II «<SSMART
HOUSE»

1.1 3arajpHa XapakTepuCTHKA TexHOoJIorii «Smart House»

B ymoBax oOMexxeHMX Ta BHCHa)XyBaHMX EHEPreTHYHHUX pECypciB Ha
miaHeTi abo B OKpeMid KpaiHi Bce OUIbII aKTyaJlbHOK CTae mpodjemMa
paIioHaJIBHOTO 1 JIOTTYHOTO BUKOPUCTAHHS BUPOOIJICHOT eNeKTpruuHO1 eHeprii. [ 13]

CyyacHi Ta MaiOyTHI TeXHOJOTI "pO3yMHOTO OYIUHKY" 03BOJISIOTH
aBTOMATH3YyBaTU YIMpPaBIIHHSI BCIMa EJIEKTpONpuUiIazaMyd B JOMi, 3a0e3neuyroun
KOM(]OPT, 3aXUCT Ta 3HAYHY EKOHOMIiIO ejekTpoeHeprii. OCHOBHI MMiICUCTEMH
PO3yMHOTO OYAMHKY, 1110 BIUTUBAIOTh HA €HEPro30epe’KeHHs, BKIIOYAIOTh:

® YOPAaBIIHHA €JIEKTPUYHUM OCBITICHHSIM;

® aBTOMAaTU30BaHI CHUCTEMH OMAaJeHHS (KOHIUI[IOHEPH, aBTOMAaTH30BaHI
ra3oBi KOTJIM 1HAUB1IyaIbHOT'O OTAJICHHS);

OCHOBHMMU CIIOCOOaMU €KOHOMIT €JIEKTPOEHEPTii €:

® MiJBUIIEHHS €(PEKTUBHOCTI BUKOPUCTAHHS €IEKTPOCHEPTIi;

® 3HIDKEHHS HEPallOHAIBHOTO CIIOKUBAHHS €JIEKTPOEHEPTI;

® [IOLIYK T4 BUKOPUCTAHHS aJbTEPHATUBHUX JIKEPEIT €JIEKTPOCHEPTIi.

30inblIeHHsT  €(EKTUBHOTO CIIOKMBAHHS  €JIEKTPOCHeprii MoO’KHa

OTpUMATH 33 PaxXyHOK 3aMiHM  €JIEKTPOOOJaJHaHHS Ha  OUIBII

eHeproeeKTUBHI NMPpUIaIU. YCl Il TPUCTPOI JO3BOJISIIOTH BiAUYTHO 3HU3UTHU

3arajbHe €HEeProCroKHUBaHHS.

Croroani Ha ocBiTIeHHA BuTpaudaerbcst A0 10-15% BupoOieHoi B CBITI
CJICKTPUYHO1 eHeprii. YCyHbTE PO3PUB Yy CIIOKHUBAHHI

Enextpuyna eHepris mjig LMX 3aBAaHb MOXe OyTH BHUKOPHCTaHa OlIbII
palioHaAJIBHO.

AKTyaJbHICTh  1HTEJEKTyaJbHOI  1HHOBalliHOI  cucteMu «Po3ymHMiA
OyAMHOK» Ui CY4YacHOCTI Ha BEJIMKOMY 1 MajOMy pPHHKY BaXXKO 1CTOTHO

NEPEeOoLIHUTH. BUKOPUCTOBYIOUM KYJIbTUBYBAHHSI PO3YMHOI OY[IBII, 1€ JO3BOJISIE
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nocart 20 - 30% exkoHOMIT Ha yCyHEHHI 1H)KeHepHUX KoMyHikawii. [le BaxxinuBuii
dakT, SKUH MPOEKTYBaJbHUKU OYJiBETIh TAKOXX T'OTOBI BPaxOBYBaTH, OCKUIBKU
nepea0ayaloTb BUKOPUCTAHHS TEXHOJIOTT po3ymHoro OyaiBuunrea B 30%
3aMPOEKTOBAHUX 1 3BEICHUX OY/lIBEIIb.

Kopucni  ¢ynkmii «Po3zymHOro OyauHKY» pOOJSATH BCl CHUCTEMH
KUTTE3a0€3MEUCHHS JIFOAUHU OUIBII CTIMKUMM Ta JOBTOBIYHUMH, ONTHUMI3ZYHOUH
AKICHI 3B'SI3KM MK HUMH. Y HOBOOYIOBaxX BUKOPUCTAHHS T€XHOJOTIH «Po3yMHOTO
OYIMHKY» J0TOMara€ yHUKHYTH MOXJIHUBUX KOH(QIIKTIB MDK PO3yMHUMH
CUCTEMaMH, MPOJIOBXKYE MOTCHUIMNHUN TEPMiH CIIy>KOM BCi€i OyiBIl Ta 3HUXKYE
pu3uku Juis  OyAiBeTBHUKIB 1 MEMIKAHINB. BrpoBakeHHS 1HHOBAIIHUX
eHEeproe(peKTUBHUX TEXHOJIOTIM mpu OYyMIBHUILITBI Ta MOJIepHI3alli OyaiBenb €

OJIHUM 3 HAWBaXJIMBIIIUX 3aBAaHb y IboMY mporeci. [10]

1.2 Oraspa ¢gyHkuiii Ta mo:xkauBocTelt cucreM «Smart House»

«Po3ymMHu#i OyAMHOK» — 1€ IHTENEKTyaJbHUH aBTOMATU30BAHUU
KOMILIEKC, 110 3a0e3neuye 0e3nexy, KoMmhopT 1 3pydHicTh i moaeil. Konmeniis
«Po3ymHMIT OynuHOK» Tiepeadadae 1HTErpaIio Pi3HUX CUCTEM B €IUHY KEPYHOUY
cucteMy, 300paxkeHy Ha MamtoHKy 1. llg cucrema BKIIOYae OCBITJICHHS,
B1JIEOCIIOCTEPEKEHHS, €JIEKTPOIOCTaYaHH, OXOPOHHY Ta MOKEXKHY CUTHAJI3AIII0
Touro. [12]

Bin Mo»e KOHTpOIIOBaTH Pi3HI MPUCTPOI Ta CUCTEMH, 3aJIEKHO Bij] TOTO, IO
BKJIFOUEHO JI0 00'ekTa MOHITOpuHTY. KOHTposepu Biapasy MOBIIOMISTH, L0 B
OyanHKY BHHHKIAa TipoOiemMa. [Iporpama MOXe CIOBICTUTH  BJIACHUKA,
chororpadyBaTd MOPYIIHMKA, BUKJIMKATA TOdii0 abdo, skmo e JTII, Ttakox

CTIOBICTUTH 1 BUKJIMYE BIJIMOBITHY CITYXOY.
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Puc. 1.1. CxeMa cucteMu ynpaBiiHHSI PO3YMHUM OyIHHKOM.

Komu OyniBns obnamHyeTbes KoMIUIeKcoM «Po3ymHHMIT OyauHOK», yci ii
CUCTEMH TIOYMHAIOTh [IATH 33 3a3JaJeTih MIiATOTOBJICHOI IHCTPYKIIIEIO.
KopucryBau o6upae oauH 31 ClIEHApiiB 3aJIeKHO Bil MOTOYHUX MoTped. Cuctema
HaJIAlITOBYE PEXKUMH POOOTH MPHUCTPOIB Ta arperaTiB Ha OCHOBI 3aBJIaHHS,
BpPaxoOBYIOUH 4ac J00H, MOTOAY, OCBITIEHICTh 1 MICII€3HAXOKEHHSI KOPUCTyBaya.
Bubip cuenapiro 371HCHIOETBCS 3a JOMOMOTOI0 CEHCOPHOI MaHesl abo MyJibTa
JTUCTAHIIIHHOTO KepyBaHHS.

TakuM 4MHOM, KEpyBaHHS CHUCTEMaMH OyJiBIl 32 JOTIOMOTOI KOMIUIEKCY
J03BOJIIE  MaKCHMAalbHO €(QEKTHUBHO BHKOPUCTOBYBAaTH pPECYpCH OYIWHKY,
€KOHOMHUTH iX, a TaKOXX KOHTPOJIIOBATH CTaH OOJIaJHAHHS Ta PI3HUX 1HKEHEPHUX
KOMYHIKaIlii Oy 1iBIi.

HaniitHicTh € 0/IHI€I0 3 OCHOBHUX BUMOT JI0 CHUCTEM E€JEKTPOINOCTAaYaHHs, 1
BOHA BHU3HAYAETHCS KITBKICTIO HE3aNCKHUX JKEPENl KUBJICHHS Ta BaXJIHBICTIO
CXeMHU  eJEeKTpOoIocTadaHHs.  BigmoBimHO A0  TpaBWJI  yIAIITyBaHHSA
€JIEKTPOYCTAaHOBOK, SIKI 3a0e3MeuyroTh 0e3meKy poOOTH €NEeKTPUYHUX MPUCTPOIB,
HAJIMHICTD €EKTPONOCTaYaHHs KIaCU(PIKyeThCS TAKUM YMHOM:

® HAJIWHICTh €JIEKTPOIIOCTAYAHHS,

ABTOMaTU3AUIA
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® SKICTH €IICKTPUKH,

® CKOHOMIS PECYpCIB;

® MOXIJIMBICTh BIPOBAKEHHS MOAU(IKAIlT TEXHOJOTII MOCTaYaHHS Ta
PO3BUTKY PO3yMHOTO OYJTHHKY;

® BIJCYTHICTh 3ryOHOTO BIUIMBY Ha HABKOJUIITHE CEPEIOBUIIIE.

I[li Bumorm mepenbaueHi TpU  TPOCKTYyBaHHI Ta  eKCIUTyaTarlii
IHTEJIEKTyaIbHUX CHCTEM eJeKTpornocTadanHs. CucreMa BXOIUTH 10 CKIIATY
CHEPreTHYHUX CHCTEM 1 B EHEPreTUIHOMY 3aBIaHHI € OUIBII IPOCTOIO 1 CKIIATHOIO
3 TOYKH 30py BHUKOPHUCTAHHS 1 TIEPETBOPEHHS EJIEKTPUYHOI EHeprii Juis
TEXHOJIOTIYHUX I[1JIel 3a0e3MeueHHs eJIEKTPUYHOI0 eHepriero. EnexkTponpuiimaui
AK eNEKTPUYHA YaCTUHA TEXHOJOTIYHUX MPUCTPOIB € 0OOB'SI3KOBUMU €JIEMEHTaMHU
B cucteMi 1 0araro B 4YOMY BH3HAuUalOTh SAKICHY poOOTy wi€i cucreMu 1 ii
napaMmeTpH.

[Ipu mpoeKkTyBaHHI CHOXXMBAa4YiB EJIIEKTPOSHEPTii BOHM B OCHOBHOMY
CHUCTEMAaTU3YIOThCA 3a HAJIWHICTIO eJEKTPONOCTa4aHHs, pPEKUMaMH pPOOOTH,

MOTYXHICTIO, HAIPYTOIO 1 BUJIOM CTPYMY.

1.3 TexHiuHi 0cO0JIMBOCTI CyYaCHUX CHCTEM AaBTOMATH3AMII JKUTJIA

[lpyn BKJIFOUEHHI ABTOMATUYHOTO BHMHKAYa JKHUBJICHHS 3MIHHOTO CTPyMY
TIOZA€THCSI B MEPEXKY PO3YMHOT0 OyIUHKY, JIe TIOTY)KHICTh MEPEPO3NOILIIETHCS TIO
Mepexi, 3a0e3nedyroun Bel enekTponpuiiMayi. [lpuctpoi, oTpumaBIM KUBICHHS,
NOCHJIAIOTh CUTHAJI Ha TOJIOBHHH KoHTpoiep. KoHTpoiep ympamise Bcima
CHOXHMBAYaMH, MPHUCTPOSMHU, a TAKOXK BIINPABISE€ BIACHHUKY 3BIT MPO CTaH MUX

crioxuBayiB.[10]
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Puc. 1.2. be3aporoBa cuctema aBTOMaTH3allii.

Ha pucynky 1.2. mokaszanmii 6e3ApOoTOBHII Cmoci®O ympaBiiHHA. Y IIHUX
CUCTeMaX, Ha BIIMIHY BiJ JIPOTOBUX, CUTHAJ BIJ MPWIAAIB YIPABIIHHSI 0
BUKOHABYMX MEXaHI3MIB HJe MO pajiokaHaly, a He mo mpoBoaax. Lle mo3Bosse
CKOPOTUTH KUIBKICTh TPOBOJIIB, TPOI, a TaKOXX 4Yac Ha MOHTaX cuctemu. Lli
CUCTEMHU MOXKYTh MOHTYBATHCSl HA TOTOBUX 00'€KTax 3 KJIACHYHOIO PO3BOJIKOIO.

Koxen 0e3npoToBuii «mepeMuKauy» TaKoX € pajionepeaaBadyeM, sSKHi
3B'SI3Y€ThCA 3 yCiMa IHIIMMHU «MepeMHuKadamMu». TakuM 4YMHOM MOXXKHA OTpUMATH
MaKCUMalbHy €(EeKTHUBHICTh 1 Wpare3gaTHICT, po3yMHOTO OyauHKy. Jlana

po3polbieHa cxema Moxe OyTH Tpe/icTaBlieHa Ha PUCYHKY 1.3.
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Puc. 1.3 EnexTpruyHa NpUHIMIIOBA CXEMA.

AHaJi3 eJIeKTpUYHNX dedeKTiB

B npoueci ekcmtyaratiii po3yMHOTO OYJMHKY 3 4aCOM MOXKYTb 3'SIBUTUCS
HECIIPaBHOCTI BCEPENHMHI PO3YMHOTO OYIWHKY B EJIEKTPOOOJIaHAHHI, SKi
HEO0OX1IHO YCYHYTH MpHU iX mosiBi. HecrnpaBHOCTI 4acTo MpU3BOASITH 10 300iB
a00 HEKOpPEeKTHOI poOOTHM eNneKTpoOoONaJHAHHA, M0 NPU3BOAUTH [0
HEKOPEHEBUX CUTYalllil BCEpEIUHI 1 30BHI pO3YMHOTO OyAMHKY. TakuM 4MHOM,
HEOOXITHO BXKUTHU BIJIMOBIIHUX 3aXOJIB Ta MPOBECTH aHaI3 HECIPAaBHOCTEH
CIEKTPOOOJIATHAHHS I 1X TOJANBIIIOT0 PAaHHBOTO BHSBJICHHS  Ta
BJIOCKOHAJICHHSI CHCTEMH PO3YMHOT0 OyJMHKY, MpeACcTaBieHoi B Tabmmii 1.1.

Po3ymumit OynMHOK — 1€ 1HTEeNEKTyalbHa PO3yMHA CUCTEMA YIPAaBIIIHHS,
sika 00'€IHY€E B €IMHHUNA TTAKET BCE 00JIaHAHHS, BOKIIUBI PI3HOTO NMPU3HAYCHHS
B cdepi Oesrneku, xkuTTe3abe3neueHHs, po3Bar 1 3B's3ky. KoxHa cucrema
pPO3yMHOTO OYIWHKY CKJIQHA€ThCs 3 O€3iivl JaTYMKiB, depe3 sKi HaIXOISITh
1H(OpMaIIiitHl CUTHAJIH, 1 B1Jl BAKOHAaBYMX MEXaHI3MIB.

OpHi€ro 3 TOJIOBHUX MepeBar po3yMHUX Oy/iBeNb € KOMPOPT, SIKUH BOHU

3a0e3Mevyl0Th CBOIM JIIOJAM. Y TIPaBIiHHSA OCBITICHHSIM OY/iBIi 1 MPOCYHYTOIO

15



iHopMmartiiiHoo CcTpykTyporo. CHucTeMa KIIMaT-KOHTPOJIIO Ja€ MOXKIHUBICTh
BIITBOPUTH YMOBH PI3HUX KJIIMAaTUYHHUX 30H B PI3HUX MPUMILICHHSIX.
EnexTporioctayandss po3yMHOT0 OyIMHKY 3/1MCHIOETHCS 3a MpaBUIIAMU
TeXHIKM Oe3mneku. bymiBias posramoBaHa Ha BiacTadi 1,2 KM BiJ TOJOBHO1
noHmwkytouoi miactanmii (I'TIT), wmampyra - 1 xB. Biacrans I'TI3 Bifg
€HEProCUCTEMHU CTAHOBUTH 12 KM.
OTxe, cucTeMa «pO3yMHHM OyIWHOK» BKJIIOYae B cebe HACTYIHI

00'ekTH aBTOMAaTHU3ALT:

o yIpaBJIiHHS OCBITICHHSIM;

o YIOPaBIiHHS €JIEKTPONPUBOIAMU;

o KJIIMaT-KOHTPOJIb;

o YIOPaBIiHHSA BEHTUISLIHHOIO CUCTEMOIO;

J VYrpaBiiHHA CUCTEMaMU:

J CHCTEMH B1/1€0CTIOCTEPEIKEHHS;

o OIIC (oxopoHa MOXeXHOI CUTHATI3aITIT);

o CKVY/ (cuctemu KOHTPOJIIO AOCTYITY);

o MOHITOPHHI HaBaHTa)XEHb Ta aBapiiHUX CTaHIB,;
J YIIPaBIIiHHS 1H)KEHEPHUM O0JIaIHAHHSAM 3 CEHCOPHUX MaHeneil;
J cepBep yNpaBJIiHHI.

Mertonu ynpaBiiHHS Ta Kiaacuikaiisi CIOXHBadiB €JIEKTPOCHEPTii,
KaTeropii HaJAIMHOCTI eNEeKTPOIIOCTaUYaHHSI.

['pyHT B paiioni OyauHKy — 4opHO3eM 3 TeMieparypoto +15 © C. Kapkac
OyiBJIl BUKOHAHUH 3 OJIOKOBHUX CEKIIIH TOBKUHOIO 3 M KOXKHA.

Cuctema "Smart House" ctae Bce OUIbII MOMYJISIPHOIO, MPOMOHYIOUH
KoM$opT, 3pyuHICTh Ta Oe3neky. OAHUM 13 KIIOYOBUX AaCMEKTIB PO3YMHOIO
OyIWHKY € crucTeMa KOHTPOJIIO Ta 3aro0iraHHs aBapiiHUX CUTYAIliHd, SKa MOXKE
JIOTIOMOI'TH 3aM00IrTH aBapisiM, TAKUM SIK TIOKEXK1, BUTOKU rasy, 3aTOIJICHHS Ta
nepe0oi B eNEeKTPONIOCTauyaHH.

[MpakTruHui TAX1A
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Jns po3poOku  ePEeKTUBHOT CHCTEMH KOHTPOJIO Ta 3amoOiraHHs
aBapiiiHux cutyamiii B "Smart House" BaxIMBO mimiiTé 10 HEi 3 MPaKTUIHOL
TOouKH 30py. Lle BKitouae:

BusHaueHHsT MOTEHIIWHUX aBapiiHUX CHUTYaIllii: MEPIIUM KPOKOM €
BHU3HAUEHHS BCIX MOTEHIIITHUX aBapliHUX CUTYyAIlil, K1 MOKYTh BUHUKHYTH B
Oynuuky. Lle Mo)ke BKIIIOUATH MOKEXKI1, BATOKU rasy, 3aTOIUICHHS, Nepedoi B
€JIGKTPOTIOCTa4YaHHI, a TAKOX 1HII HEOE3MEeKH, Taki sIK BUTIK YaJIHOTO ra3y abo
MIPOHUKHEHHS.

Bubip BiAMOBIAHUX JaTYUKIB: JJI1 KOXHOI TOTEHIIMHOI aBapiitHOI
cuTyamii ciig BUOpaTH BIANMOBIAHI nMaTyuky. Hampukian, st BUSBICHHS
MOXKEXI MOXYThb BUKOPUCTOBYBATHCS JaTYMKU AUMY Ta Tema, a s
BUSBJICHHS] BUTOKIB ra3y — JaTYUKU Ta3y.

Po3po6renns cucteMu OMOBIIIEHHS: CHUCTEMa MOBHUHHA MATW YITKUU Ta
e(eKTUBHUN MeXaHI3M OIOBIIIEHHS MEIIKAHIIB MPO aBapiiiHy cutyarlito. Lle
MO’K€ BKJIFOYATH 3BYKOB1 CUTHAJIH, Bi3yajbHI CUTHAJIU, push-moBiAOMIICHHS Ha
cMapTdoHu ado 1HIIT METOIH.

Boxutts 3axoniB: cucTeMa MOBHMHHA OYTH 37aTHAa BXKMBATU 3aXOJIB IS
3armobiranHs a0o MiHIMI3amii HacHigKiB aBapiiHoi cutyamii. Lle Moxe
BKJIFOYATH aBTOMATHUYHE BIJKIIOUEHHS €JIEKTPONpUIIaAiB, MEPEKPUTTS Mojayi
ra3zy abo BoaH, a00 aKTUBAIIII0 CUCTEMH TIOKEKOTACIHHSI.

IcHye ©Oe3miu pi3HUX CXEM [JIi CHCTEM KOHTPOJIIO Ta 3amoOiraHHs
aBapiiiHuX cutyailiii B "Smart House".

[Tpocta cuctema: 1 cUCTeMa BHUKOPUCTOBYE IATUYMKH AUMY Ta TeIJia
JUTSI BUSIBJICHHSI TTOKEK1 Ta 3ByKOBUM CUTHAJI JIsI OMOBIIEHHS MEIIKAHIIIB.

binbin ckianHa cucrema: sl CUCTeMa MOKE BKITIOYATH JATYUKU UMY Ta
TeIUIa, JaTYUKH rasdy, AaTYUKU 3aTOIUICHHA, @ TAKOXX CHCTEMY OIMOBIIIEHHS 31
3BYKOBUMHU Ta BI3yaJlbHUMHU CUTHa’IaMH. Taka cucteMa TakoX MOKe BKIIOYATH
aBTOMATUYHE BIJKIIIOYEHHS EJIEKTPONPHIAIIB, MEPEKPUTT Mojaayl razy ado

BOJH, a00 aKTHBAIIF0 CUCTEMU IOKEIKOTaCIHHS.
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IHTerOBaHa CHUCTEMA: I CHCTEMA MOXKE 6YTI/I iHTerOBaHa 3 1HIIUMH

cucteMamu "Smart House", TakuM#M SK CHCTEMa OCBITJICHHS, CHCTEMa
OMAJICHHA Ta CUCTEMa OEe3MEeKH.
Ile mo3BOJsiE CHCTEMI KOHTPOJIKO Ta 3amoOiraHHs aBapiiHUX

CUTYyaIliii B3aEMOJISATH 3 1HIIMMH CHUCTEMaMH IS OLTBIIT KOMILIEKCHOTO

3aXUCTY.

[Mpunuun poOGOTH CHUCTEMH KOHTPOIIO Ta 3amobOiraHHs aBapiiHUX
cutyariii B "Smart House" momnsirae B HacCTymHomy:

1. Jlatunku B OyAWHKY TOCTIHHO 30MparOTh JdaHl TMPO HABKOJUIITHE
CEpEeIOBHUIIIE.

2. Ili nmani aHamM3ylOTHCS CUCTEMOIO i1 BUSIBJICHHSA Oyab-SKHMX O3HAK
aBapiHOI cUTYaIlii.

3. SIkmo BUSBIEHO aBapiiiHy CHUTyallil0, CHCTEeMa AaKTHUBYE€ MeEXaHI3M
OTIOBIIIEHHS Ta BXKUBAE 3aXO0/I1B JIJIS 3a1100iraHHs abo MiHIMI3allli HACIiIKIB aBapii.

Cuctema KOHTpPOJIO Ta 3amoOiraHHs aBapiiHUX cuTyauid B "Smart
House" Mae 6araTo nepesar, 30kpema:

[TinBumienus 6e3nexku: CucremMa MOXe JOMOMOTTH 3aro0IrTH aBapisiM Ta
BPSATYBATH KUTTS.

3umwkenHs mkoau: Cucrema Mo)Ke JTONOMOITH MIHIMI3yBaTH IIKOIY,
3aMoIisIHy aBapisiMu, 3aXUIIAI0YN MAWHO.

Posnsaemo, dacTtkoBO, OUIBII CKIAgHYy CHCTEMY KOHTPOJIIO Ta
3ano0ira”Hs aBapiiHUX cutyailii B "Smart House"

1. Jatanku gumy Ta Teruia: Po3MINIyIOTRCS B CHANBHSX, BIiTalbHI,
KOpUJOpaxX Ta IHIIMX OKUTIOBUX MpuMilieHHsX. [lpu BusBieHHI aumy ado
NiJBULIECHHS  TEeMIlepaTypu JaT4yUK HAJACWIAE€ CUTHAlI JI0 LEHTPalIbHOIrO
KoHTpoJepa.[10]

2. JlaTuuku razy: Po3miliyroTbcsl Ha KyXHi, Ol Ta30BUX KOTJIIB Ta 1HIIUX
oKepen Tasy. llpm BUSBIEGHHI BUTOKY Ta3y JaTYWK HAJACWIAE CUTHAT [0

LHEHTPAIILHOT'O KOHTPOJIEpa.
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MQ2

Pucynox 1.4 HanaromxenHns gatyuka rasy MQ-2
3. JlaTurku 3aTorieHHs: PO3MINyI0ThCSl B BAHHMX KIMHATax, Ha KyXHi, i
MpajJbHOI0 MAIIMHOIO Ta B IHIIHUX MICISX, /1€ MOXJIMBI BUTOKU BoAu. [Ipu BusBICHH]

BOJH HA AATUYMUKY JATHHUK HAACHUJIA€ CUTHAJI 1O CHTPAJIbHOTO KOHTPOJICpaA.
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Pucynoxk 1.5 IlinknroueHHs 1aTyrKa 3aTOIJICHHS 10 CUCTEMU CUTHaTI3amil

4.  JlaT4uKH BUTOKY YaaHOTO Ta3zy: PO3MINIYIOTBCS B KOTEIBHSX, rapakax
Ta 1HIIMX MICIAX, 1€ BUKOPUCTOBYEThCSA YafaHuid ra3. [Ipu BUSBICHHI YagHOTO rasy
JaTYMK HAJCUIIa€ CUTHAJ JI0 LIEHTPAJILHOTO KOHTPOJIEPA.

LenTpanbauii kKoHTposiep: OTpUMy€e CUTHAIM BiJ] 1aTYUKIB.

* AHaJTi3y€e CUTHAIM Ta BU3HAYAE TUIT aBAPIMHOI CUTYaITIl.
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* AKTHBYE CUCTEMY ONOBIIICHHS Ta BXKUBAE 3aXOMAIB IS 3amoOiraHHs

abo MiHIMI3alii HaCTIAKIB aBapiitHOI CUTYyaIlli.

Cucrema OnoBILIEHHS:

* 3ByKkoBi curHaiu: CupeHa, 13BIHOK, TyYHOMOBEIIb.

* BizyanpHi curnanu: MUroTiuBi 4epBOHI1 JIaMITH, CBITJIOAI0/HI MTaHET.

* Push-noBigomnenns: Ha cmapTdhoHn MemIKaHIIIB.

3axonu:

* [lepexpurta nmoaayi razy: EnekrpomMarHiTHUI Ki1amaH Ha Ta30MpPOBO/I.

* [lepekputtsa nogayi Bojau: EnexTpoMarHiTHUN KilaraH Ha BOAOMPOBO/II.

» Cucrema noxexxoracinus: CHpHHKIEpHA CHCTEMa, CUCTEMa ra30BOTO
raciHHS.

* ABTOMarM4yHe BIAKIIOYEHHS  eleKkTponpuiani: Pozetku 3
JAUCTAHLIMHUM KepyBaHHIM, PO3YMHI BUMHKAUI.

binbi ckiagHa cucTeMa KOHTPOJIIO Ta 3alo0IraHHs aBapiitHUX CUTYyallii
B "Smart House" mpaiitoe 3a npuHIMNoM, moaiOHUM J0 IPOCTOI CUCTEMHU, alie 3
JOJaTKOBUMH MOXKJIUBOCTSAMHU.[ 12]

1.  Jarumku: Cuctema BHUKOPUCTOBYE IIUPOKUN CHEKTp JaT4YUKIB IS
BUSBIICHHS PI3HUX aBapiiiHUX CUTYyalllif, TAKUX SIK MOKEXK1, BUTOKH a3y, 3aTOIJICHHS
Ta rnepedoi B eJEKTPOIOCTavYaHHI.

2. Cucrema omnosimenHs: CucremMa Mae OUIBII CKJIaAHY CHCTEMY
OTIOBILIEHHS, SIKa MOX€ BKJIOYATH 3BYKOBI CHTHAJM, Bi3yallbHI CHUTHalIM Ta push-
MOBIJIOMJIEHHS Ha CMapT(HOHU MEIIKAHIIIB.

3. 3axomu: CuctemMa MOXe BXHMBATH OUIBII pIIIydl 3axoau Ui
3anobiragHs abo MiHIMI3aIil HACHIAKIB aBapiiiHOl cutyarii. lle Moxe BkiIrouatu
aBTOMATUYHE BIJIKIIFOUECHHS €JEKTPOINPUIAIIB, NEPEKPUTTS Mojaadi razy abo BOIH,
a00 aKTUBALIIO CUCTEMU MOXKEKOTACIHHS.

4, InTerpamisa: Cucrema mMoke OyTH IHTErpoBaHa 3 IHIIUMH CHUCTEMaMU
"Smart House", mo mo3Bossie iii B3a€MOMISATH 3 IHIIMMH CHCTEMAaMH JUIS OLJIBII

KOMIIJICKCHOI'O 3aXHUCTY.



[Ipukmnan pobortu:

1. Butik rasy: JlaTuuk rasy Ha KyxHI BHSBJS€ BUTIK rasy Ta
HAJICWJIA€ CHUTHAJ 10 LEHTPaTbHOTO KOHTposiepa. LleHTpanbHUIl KOHTpoJiep
aKTUBY€ 3BYKOBUH Ta BI3yaJbHUN CHUTHall TpPUBOTH, Hajacuiae push-
MOBITOMJICHHSI MEIIKAHIISIM, aBTOMAaTHYHO BIJKITIOYAE EJICKTPONPUIAAN Ha
KyXHI1 Ta MIEpEeKpUBAE Mojavy rasy.

2. Tloxexa: JlaTumk auMy Ta TeIUla y BiTalbHI BUSBISE TUM Ta
MBUIICHHS TEMIIEpaTypH Ta HaJCUJIA€ CUTHAJ 10 HEHTPaJIbHOrO0 KOHTPOJIEpA.
[leHTpanbHUII KOHTPOJIEP AKTUBYE 3BYKOBHI Ta Bi3yaJlbHHI CHUTHaN TPUBOTH,
Hajcuiae push-mOBIIOMIIEHHST MEIIKAHIIM, aBTOMAaTUYHO BMHUKA€E CBITJIO B
OyJIMHKY Ta aKTUBYE CUCTEMY MOKEKOTACIHHS.

3. 3arorieHHs: JlaTyuk 3aTOTUICHHS y BaHHIM KIMHATI BUSIBJISIE BOAY
Ha JaTYMKY Ta HAJCWUJIA€ CUTHAI JI0 LIEHTPaJIbHOTO KOHTposepa. LlenTpanpHuii
KOHTPOJIEP aKTUBYE 3BYKOBHI Ta Bi3yaJlbHUI CUTHAJ TPUBOTHU, HAJCHIA€E push-
MOBIJOMJICHHSI MEIIKAHIISIM, aBTOMATHUYHO BIJIKIIOYAE EJICKTPONPUIAAN Yy
BaHHIN KIMHATI Ta MepeKpUBaE moaaqdy BOIH.

ITepeBaru:

* OUTBII MUPOKUH crmekTp 3axucTy: CHucremMa MOXe 3aXUCTHTH Bij
IIMPIIOrO KOJIa aBapiiHUX CUTYaIllH;

* Ounpin edexTuBHE omoBimeHHs: Cucrema Moxke OuUTbIl e()EeKTHBHO
OTIOBIIIATH MEIIKAHIIIB TIPO aBapiiiHi CUTYaIlii;

Ol pimnydi 3axoau: CuctemMa MOXe BXXUBATH OUTBIN Pilllydl 3aX01u
7UTst 3aro0iraHHs a00 aBapiiHUX CUTYAITIH.

InTerpoBana cucrema onanienss B "Smart House"

Onuc Ta NpUHLIKI POOOTH:

1. JlaTunku:

* JIaTYUKU Temreparypu: Po3TamioByloTbcsi B KOXKHIA KIMHATI, Ji€
NOTPIOHO PETYJIIOBATU TEMIIEPATYPY;

* JaTYMKH 30BHINIHBOI Temneparypu: PosramoByroTees Ha (dacani

OyJIUHKY;
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¢ JaT4YUKU THUCKY: KOHTpOJ'II-OIOTB TUCK Y CHCTEMI OITaJICHHS.

2. llenTpanbHuii KOHTPOJEP:

* OTPUMY€E CUTHAJIU BiJl JaTYUKIB;

* aHaJli3y€ CUTHAJIIM Ta BU3HAYAE ONTHUMAJIbHY TeMIIEpaTypy B KOXKHIM
KIMHATI;

* KEpye poOOTOIO KOTJIA Ta 1HIIOrO 00JIaIHAHHSA CUCTEMHU OTaJICHHS;

* PEKOMEHAYETHCS BUKOPUCTOBYBATH IIEHTPAIBHHUA KOHTPOJEpP, SKUM Mae
ceprudikar UL 947 a6o EN60728-10.

3. Koremn:

* HarpiBa€ BOAY JUIsl CHCTEMH OTIAJICHHS;

* MOX€E OYTH Ta30BUM, €JIEKTPUUYHUM 200 TBEPAONATUBHUM;

* KEPYETHCS LIEHTPATbHUM KOHTPOJIEPOM.

4. Tepmocratu:

* T03BOJISIFOTh BPYUHY PETYJIIOBATH TEMIIEPATYPY B KOXKHINA KIMHATI;

* MOXYTb OyTH MHIAKIIOYEHI 0 LEHTPaJbHOTO KOHTposiepa abo MpalroBaTu
aBTOHOMHO.

5. PapiaTopu:

* PO3MOAUIAIOTH TETUIO TI0 KIMHATAX;

* MOXKYTbh OyTH YaBYHHHUMH, CTAICBUMHU, aJIFOMIHIEBUMU 200 OiMEeTaIeBUMMU.

6. TpyOu:

* TPAHCIIOPTYIOTh Tapsdy BOAY BiJ KOTJa 10 paalaTopiB;

* MOXYTb OyTH METaJIEBUMU a00 MIACTUKOBUMHU.

7. InTerpartis:

* CcucteMa omajieHHd MOXe€ OyTH 1HTErpoBaHa 3 IHIIMMH CHUCTEMaMH
"Smart House", TakumMu K cHcTeMa OCBITJIEHHS, CHCTeMa OE3IIEKH Ta CHCTEMa
BEHTHIISALIIT;

* [I€ JI03BOJISIE CUCTEMI OIMAJICHHS IPaIfoBaTH 0TI €()eKTUBHO Ta EKOHOMHO.

[Mpuxnan pobotu:

1. Bpanmi: Memkanenp BCTae 3 JIXKKa 1 BCTAHOBJIIOE HAa TEPMOCTATI B

cnajbH1 OUIBII BUCOKY Temneparypy. LleHTpaibHuii KOHTpoJiep OTPUMYE CUTHAI Bij
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TepMOcCTaTa Ta 301JIbIIIY€ MOTY>KHICTh KOTJIA, III00 HATPITH BOJIY B CUCTEM1 OTaJICHHS.

2. Brens: Memkanens e Ha poOoty. LleHTpanbHUIl KOHTpOIEp 3HIKYE
TeMrepaTrypy B OyIMHKY, 11100 eKOHOMHUTH €HEPrito.

3. Beuip: Memkanenp mnoBepTaeTbes aoaoMy. lleHTpanbHUM KOHTpOJIEp
OTPUMY€ CHUTHAJ BiJ JATYMKIB 30BHIIIHHOI TEMIEPATypHU Ta 3HUXKYE MOTY>KHICTb

KOTJa, 00 He neperpiBaTv OyIUHOK.

[lepeBaru iHTErpOBaHOT CUCTEMH OTIAJICHHS:

* ekoHoMmis eHeprii: CucreMa MOXXE aBTOMAaTUYHO pETYJIOBAaTH
TeMIeparypy B OyAHHKY, 100 €KOHOMUTH €HEPrilo;

» koMpopT: CucrtemMa Moxke 3a0€3MeUuTH KOM(POPTHUM MIKPOKIIMAT B
KO>KHIM KIMHATI;

* mpocToTa BUKOpHCTaHHA: CHCTEMOI0 MOXHa KepyBaTH 3a JOIOMOTOIO
cMapTdoHa abo TIaHIIeTa;

» Oesmeka: Cucrtema MOK€ MOHITOPUTH THUCK B CHCTEMI OMAJCHHS Ta
MOBIJIOMJISITH TPO aBapii.

Henomiku iHTETrpoOBaHOT CUCTEMH OTIAJICHHS:

1. Baprictb: [HTerpoBana cuctema omajieHHSI MOXe OyTH JOPOXKYOIO 32
TpaaulliiHy cucTeMy omnaieHHs. lle moB's3aHO 3 JOMATKOBUMH BUTpaTaMu Ha
JIaTYUKU, HEHTPAIbHUM KOHTPOJIEp, TEPMOCTATH Ta 1HILE 001 THAHHS.

2. CxiagHicTh: IHTEerpoBaHa cucteMa ONMAJICHHS MOXKE OYTH CKIJIAHIIION0
y BCTAHOBJICHHI Ta OOCIyrOoBYBaHHI, HIXK TpaaulliiHa cucrtema omnaneHHs. Lle
MOB'A3aHO 3 HEOOXIAHICTIO HAJAIITYBaHHS Ta MPOTpaMyBaHHS IEHTPAIBHOTO
KOHTpOJIepa Ta iHIIOro 00JaIHaHHS.

3. 3amexHICTh BiJ eNeKTpoeHeprii: [HTerpoBaHa cHcCTeMa OMaJCHHSA
3aNeKUTh BIJl €JIEKTPOCHEprii it poOOTH LEHTPaJIbHOTO KOHTpOJepa,
TEPMOCTATIB Ta 1HIIOTO oOjagHaHHs. [lepeboi B eneKkTporocTayaHHl MOXKYTh

IMPU3BCCTH 10 TOTO, IO CUCTCMaA OITaJICHHA HC 6yz[e IIpanroBaTH.



4. MoxuBICTh TIOJIOMOK: SK 1 Oynb-sika CKJIajHa CHUCTEMa, IHTETpOBaHA
CHCTEMA OMAJICHHA MOXE BUMTH 3 Jany. lle mMoxe mpus3BecTH 10 AOPOroro
pPeMOHTY ab0 3aMiHM OOJIa{HAHHS.

5. KibepOesneka: InTerpoBana cucteMa onajJieHHsI MOXKe OYyTH BPa3JIMBOIO
1o kibeparak. I{e Moke mpu3BecTH 0 TOTO, MO 3TOBMUCHUKH 3MOXYTh B3STH
i KOHTPOJbh CHUCTEMY Ta 3MIHHTH HaJAIITYBaHHA TeMmmeparypu abo HaBiTh
BUMKHYTH OTAJICHHS.

6. HecymicHicTph: Jlesiki KOMIIOHEHTH IHTETPOBAHOI CHUCTEMH OMNAJCHHS
MOXYTh OyTH HECYyMICHI M c000t0. Ile Moke yCKJIaJHUTH BCTaHOBJICHHS Ta
00CITyrOBYBaHHS CUCTEMH.

7. O6MexxeHa MOOUTBHICTB: Jleski IHTErpOBaHI CHUCTEMH OIAJICHHS He
J03BOJISIIOTH KEPYBATH TEMIIEPaTypolo 3 BimmaneHoro goctymy. Lle moxe OyTu
HE3PYYHO JUTsI JIFOJICH, SIK1 9acTO TOIOPOKYIOTH 400 OyBarOTh y Bif'i3/1aX.

8. HeoOxignictb B KBamiikoBaHOMy mnepcoHam: Jig po3podxu,
BCTAHOBJICHHSI Ta OOCIYrOBYBaHHs IHTETPOBAaHOI CHCTEMH OMaJieHHS MOTPiOHI
kBaiikoBaHi ¢axisii. Lle Moxke 301bITUTH BUTPATH HA BOJIOIIHHS CUCTEMOIO.

9. HeoOxigHiCTh B OHOBICHHSX: [HTErpoBaHa cucTeMa OMAJCHHS MOXE
noTpeOyBaTH OHOBJICHHS MMPOTPAMHOTO 3a0€3MeUYeHHs Ta 00JIaTHAHHS TPOTATOM
gacy. e Moxke mpu3BecTH 10 JOAATKOBHX BUTpAT.

10. HeoOxigHicTh B mOCTiHHOMY KOHTpouii: IHTerpoBana cuctema
OMMAJICHHS TOTPEOY€ MOCTIHHOTO KOHTPOJTIO Ta HAJAIITYBAHHS ISl ONTHMAIBHOT
pobotu. L{e Moxxe OyTH HE3pYIHO AJIS ACSIKUX JTFOCH.

BaxxnuBo 3a3HaunTH, 0 MepeBary IHTETPOBAHOI CHCTEMH OITAJICHHS, TaKi
AK €KOHOMisi eHeprii, KOMGOpT Ta MPOCTOTa BHKOPUCTAHHS, MOXKYTh
MIEPEBAKUTH 111 HEJIOMIKH JUTS ISTKUX JIFOICH.

MOXIMBOCTI CUCTEMH HAA3BUYAHO IMIKUPOKI (1 3 KOKHUM JIHEM CTalOTh
BCE IMPIIUMH). TEXHOJIOT1T pO3yMHOro OYJIMHKY TaK YW 1HAKIIE BIIMBAIOTH
MPAaKTUYHO HA BCl AaCHEKTH HAIOTO J>KUTTS, MPUBHOCAYM B HAIE JKHUTTA

KoM(opT, 6e3meKy 1 6e3TypOOTHICTb.
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1. KepyBaHHS CBITIIOM

Ile#t enement cucremu «Po3ymHMii OyIMHOK» TPOCTO 1 HEHaB'I3IUBO
HAa3WBaIOTh «PO3YMHHUM CBIiTIIOM». [IpakTHYHO KOKHA JFOAMHA TaK YM iHAKIIE
CTHKABCS 3 LI€I0 TEXHOJIOTIEI0 B TIOBCSIKACHHOMY KHUTTi. Hampukian, maModka
Ha CXOJIOBIN KIIITII, SIKa 3arOPSE€THCS, KOJU XTOCh 3aXOANTh, 1 3HOBY racHE, KOJIH
Ha CXOJIOBIM KJITII HIKOrO Hemae. AJie 1€ JMIe HaWMpPOCTIMHWHA MpUKIaa
BUKOPUCTAHHS «PO3YMHOTO CBITIIa». Y MPOCYHYTHUX PO3YMHUX OyIMHKAX IIs
OTIITisl MOKE BUKOHYBAaTH HabaraTo OibIe PyHKITIN:

KOHTPOJIFOE JICHHE CBITJIO, aBTOMAaTHYHO BiJKPUBAIOYH/3aKPUBAIOYH
IITOPH, YKAITFO31 Ta K031,

o PEryJItoe SICKPaBICTh EJIEKTPUYHOTO OCBITJICHHS, OPIEHTYIOYUCh Ha TaKl
napaMeTpH, K 4ac 100U 1 IPUCYTHICTh JItOJICH B IPUMIILICHHI;

o aBTOMATUYHO 3aTE€MHIOE KIMHATy NpH BKIIOYEHHI TeJeBizopa abo
MIPOEKIIIHHOTO PHUCTPOIO;

o IMITY€ MPHUCYTHICTh JOAeH y OyAuHKY, 100 YHUKHYTH CHOpOO
HE3aKOHHOTO MPOHUKHECHHSI;

o peanizye nu3aiHepChKi 171ei («CIeHapii OCBITICHHS ) IUISIXOM 3aTiHEHHS
OKpPEMHUX €JIEMEHTIB 1HTEp'€pY Ta aKIEHTYBaHHS OCBITJICHHS B IHIIUX 30HAX;

J THYYKO ITiIJIAIITOBYETHCS T KOPUCTYBAIllbKi aJITOPUTMH: BKJIFOYAE
SCKpaBe OCBITJICHHS MpU MPOOYKEHHI, BCTAHOBIIIOE M'SKHI PEXUM IpPU Meperisiai
TeneBizopa i T.xa .;

Jlo3BoJisie  AWCTaHIIHHO KepyBaTH OCBITIICHHSAM KBapTHpU 4Yepes
cMapTdoH abo MynbT JUCTAHIIIMHOTO KepyBaHHS.[4]

Jlesxi po3yMHiI CBITJIOBI eJeMeHTH, Taki sk Jyammnouka Elgato Avea,
JI03BOJISIIOTH PETYJIIOBATH HE TUIBKH SICKPABICTh CBITJIOBOTO MOTOKY, aJjie¢ HaBITh
3MIHIOBaTH MOTO KOJIIPHI HIOAHCH, BIIMOBITHO 10 T0OaKaHb KOPUCTyBaya.

2. YrpaBiiHHS ONaJieHHsIM, BEHTWIALIEIO Ta KOHAUIIOHYBAaHHSIM MOBITPS

Abpesiatypa HVAC (onaneHHs, BeHTWIALIS, KOHAWILIOHYBaHHS) O3HAYAE

Oyara SKUTTS, fKI 3a0e3meuyroTh KOMGOPTHI IMapaMeTpu TEeMIepaTypu 1



BOJIOTOCTI. [HIMMMU ClIOBaMH, BOHU CTBOPIOIOTH CIPHUATIUBUN MIiKpOKJIiMaT,
KU HE 3aJIeKUTh BiJl IHKEHEPHUX KOMYHIKaIll{ Ta 1HIIUX 30BHIMIHIX (aKTOpiB.

[HTerpariis cucteMu OnmaJieHHs, BEHTWIALIT Ta KOHIUIIOHYBaHHS TOBITPS
B €IUHUA MOIYJIb OIAaJCHHs, BEHTWIALII Ta KOHAWIIIOHYBaHHS TOBITPA €
dbyHnaMeHTanbHUM MOpUHIUIOM ¢igocodii po3ymMHOro OyauHKy. Tomy 110
TITBKA Pa3oM BOHU CTBOPIOIOTH KOM(OPTHY OOCTaHOBKY Ui JIOJWUHHU B
OyIMHKY.

Kommniekc OBK B ctpykTypi «Po3ymHmii OyIMHOK» BUPIIIYE HACTYIHI
3aBJIaHHS:

[ligTpuMye CHOpUATIUBY TeMmIepaTypy B MpuMmilieHHi. s 1poro
BUKOPHCTOBYIOTHCS TIOKa3aHHS AATYMKIB IMOTOAM Ta KIIMaTy, Ha MiJCTaBl SIKUX
KOPUTYIOThCSI HaJallITyBaHHS pajlaTopiB, €JIEKTpooOirpiBayiB Ta/abo Temioi
T1JJIOTH.

ExoHomis BuTpaT Ha omnaneHHs. Lle gocsraeTbcs  3HUKEHHIM
IHTEHCUBHOCTI HarpiBy HpH MiABUIICHHI TeMIEpaTypu MOBITPS, a0 MOBHUM
BIJIKJTFOUCHHSIM OaTapei.[4]

Kontpomntoe 1 perymatoe poOOTy ocyllyBada, 3BOJIOXKYyBauda, 10HI3aTOpa
MOBITPA, TPYHTYIOUMCH HAa JAHUX BOJIOTOMIPIB.

3abesneuye CBOEYACHY 1 JAOCTATHIO TMOJady CBIKOTO IMOBITPS, a TaKOX
OXOJIO/IKEHHS MPUMILIEHHS, KEPYIOUH pOOOTOI0 BEHTUJISTOPIB 1 KOHAULIIOHEPIB.

ExOHOMUTH CTIOKMBaHHS BOAM, aBTOMATUYHO 3aKPUBAIOYU BEHTUJI1, KOJIH
B OyZMHKY HEMae JIIOIeH.

3. YmpaBninHs 6€31MeK0r0

Cuctema «Po3ymHMi1 OyauHOK» Tmependadae ABa piBHI Oe3MeKu:

1H)KeHepHUM 1 mepcoHalbHUM. [H)XXKeHepHa Oe3neka BKIYae B ceOe HACTYITHI

byHKI:
o MOHITOPHUHT MPOTIKAHHS BOJAOINPOBIIHOI TPYOH;
J aBTOMATUYHE TaCiHHS BOTHUIIA 3aTOPSTHHS;

o 3aro0iranHs KOPOTKUX 3aMHUKaHb.
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[Ilo crocyeThes 0coOMCTOI OE3MeKH Bac 1 BaIlloi pOJWMHU, TO B Iiil cdepi

«PO3yMHHUI OYTMHOK» HAJAa€ UIMPOKUN CIIEKTP MOKIUBOCTEH:
J CT&XKHUTh 32 MNPUOYIUHKOBOIO  TEPUTOpIEIO:  3a
nonomororo [P-kamep, Bijieo10MO(OHIB, TaTYUKIB PYXY;
o BMHKA€ CUTHAMI3AIII0 Ta/a00 BUKIMKAE OXOPOHY Y pasi
HECAHKI[IOHOBAHOTO MPOHUKHEHHS B JKUTJIO;
. KOHTPOJIIOE MpaBa JOCTyNy B OYJMHOK (32 IOMOMOTOI0
KEpOBAaHOTO JABEPHOIO 3aMKa).
4. PozymHe KepyBaHHS IPUIAIOM
CydacHUil pPHUHOK TIPOIMOHYE BEJIUKY PI3HOMAHITHICTh «PO3YMHHUX
rajpKeTiB  Asigi MoOyTOBUX TOTpeO: pOOOTU-MUIOCOCH, KOMII'IOTEPH30BaHi
XOJIOJWJIBHUKH, PO3yMHI CKOPOBapKd, PO3yMHI YallHMKM Ta 0OaraTo iHILIOTO.
Texnonoriss «Po3ymHuit OyauHOK» J03BOJII€E HAJIAro[)KyBaTH 3py4Hi 1
[EHTPATI30BaHl 3a JOMOMOIOI0 IMX TEHIANbHUX NPOAYKTIB. ABTOMATHYHO
BKJIFOYAIOTBCS 1 BHUMMKAIOThCS B TI€BHI TOJWHU, CTaBJATh Ha 3apsjKy,
pUOUPAIOTh.
5. CnocTepexeHHs 3a 1ITbMU Ta TBApUHAMU
«Po3ymMHUIl OyAMHOK» XOpOIIMM 1€ ¥ THUM, IO MOXE IMOA0aTH MPO
HAIIMX JOMOYA/IIB 1 JOMAaIIHIX TBapuH. 30KpeMa, OPraHi3ylTe CIIOCTEPEKECHHS
3a JIThbMH Ta JOMAaIIHIMU TBapuHaMu. CI0[IU BXOJSTh TaKl aCIIEKTH:
J MOHITOPUHT 'y PpEXKHUMI pPEalbHOIO 4Yacy: 3a JIOMOMOIOK Kamep
CIIOCTEpPEKEHHS, 1H()PAYESPBOHNUX JATUYHUKIB TA PATIOHSHbD;
o OOMEXEHHsI JOCTYNy A0 MNpUMIIIeHb ab0 Ha BYJIMIIO: 33 PaxyHOK
BUKOPHUCTAHHS PO3YMHHUX 3aMKIiB;
o BIJICTE)KCHHS MiCIIE3HAXO/>KEHHS: 3a IONIOMOT0OI0 PO3yMHUX T'OJMHHHKIB
a00 HamuMitHUKIB, ocHameHnx Moayiem GPS.[12]
Bunu cuctem
3po0uTH pO3YMHHI OYJIMHOK MOHA 32 PI3HUMHU CXEMaMH, B 3aJIeKHOCTI
BiJl TUIYy OOJIalHAHHS Ta MPOTOKOIY 3B'A3Ky. [IporpaMHo-anapaTHi KOMILIEKCH

JUISL PO3YMHUX OYJIMHKIB YMOBHO MOJIIJISIFOTHCS HA K1JIbKA THUIIIB.
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[TIpoBonoBuI

KoMmmnonenTn OOMIHIOIOTHCS JaHUMHU O€3MOCepelHhO Yepe3 IPOTOBI
3'€eTHAHHS.

JlaT4uKM MOCUIIAIOTh CUTHAIM Ha OJIOK YIpaBJIiHHS, a KIHIIEBl IPUCTPOL
OTPUMYIOTh KOMaH/IH YIIPaBIIHHS.

[IBuakuii BIATYK, IO YCYBa€ MPOOJEMHU 3 Tepeaadyero IMITYJbCIB Y
0€3/IpOTOBOMY CEPEJIOBHIIII, JIe PIBEHh CUTHATY HEJIOCTATHIM.

[luna naHux He MepeBaHTa)keHa O0e3/I1Y4I0 IMITYJIbCIB.

HeoOxigHo mpokiacTv JIpOTH, KOMYHIKAIlli IJIAHYIOTBCS III€ Ha eTari
OyaiBHHUIITBA OYIMHKY.

MoHTaxX CKJIaIHUI 1 BUMArae Cepio3HuX TPyIOBHUTpPAT.

Mooxe 3Ha00UTHCS TOBHUM peii3aiiH KOMIUIEKCY a00 MOro CerMeHTa.

ol T

lepkoH FepkoH lepkoH L
KHONKOBWI BUMUKAY KHOMKOBWIA BUMUKAY (Cnanbhs) | [(AnTaya kiMHaTa) | | (KOPUAOP) | Kuonkoeuit BUMUKAY
noABiNHMIA noaginHui (CnanbHa) oauHapHuii (Kopugop)
(KyxHs-cTyais)

KyxHs-cTyais

| W lleaues
Cnanbhsa H D | (?_ T—
L8 b5 1
[Aurava KiMHaTa i ° Em OO n‘»; - 1010; ‘ ( Jasau pyxy )
KyxHa-ctyais
Kopuaol : 4
d Jlem A
i Erginee 01040 wOnOw L

— -
Kopwuaop (tenna nignora)

BanHa KiMHaTa —W KHONKOBWI BUMMKaY
L i oAvHapHWi (KyxHs-CTyAin)

BanHa kimHara (Tenna nianora)

[aBavi Temnepatypu s

1-Wire

Jasay pyxy
(Kopuaop)

d . .
— s JlaBay 3aTONNeHHA JlaBay 3aTonneHHs JMasauy aumy
KHonkoBui BUMMKay  KHONKOBUIN BUMMKAY (KyxHs-cTyain) (BanHa KimMHaTa) (KyxHsa-cTyais)

OAUHAPHWIA oavHapHui (AuTaya)
(BaHHa KimHara)

Pucynox 1.6 [Ipukian mpoBogOBOTO pO3yMHOTO OYIUHKY
besgporoBun
[Ipuctpoi miAKIIO4aOTHCST A0 OJOKIB  ympaBiiHHSA — O€37pOTOBUM
criocobom. Jlpotu He MOTPiOHI, PIlIEHHS MAXOAUTh IPAKTUYHO I Oy ab-SKOi

KOH(irypaiiii npuMilieHb 0e3 X mepepoOKH. Hesxi nepudepiiini mpucTpoi



noTpeOyIOTh 3aMiHM OaTaperok (Xouda CcydacHI «pPO3yMHI MPHUCTPOI» MOXKYTh
MpaIfloBaTH B OAHIET 6aTapei 70 JEeKUTBKOX POKIB).

3B'A30K MO pagioKaHAIy Jeni0 OOMEXy€e MOXKIMBOCTI CHCTEeMH 1 ii
Macitadu B mmpoctopi. Bel nmpuctpoi moBUHHI 3HAXOIUTUCS B 30H1 Jii MEpexi.
L mpo6yieMa 4aCTKOBO BUPIIIYETHCS BUKOPUCTAHHIM mesh-mepex.

[Ipu poGoTi uepe3 1Y mpunanu MOBUHHI 3HAXOAMTHUCS B pajiyci MpsMoi
BHUJIMMOCTI OJIMH BiJ OJTHOTO.

[lenTpamnizoBani pileHHs

OcHaieHu#l EHTpaIbHUM OJIOKOM YTMpaBiiHHSA. ArperaT KOHTPOJIIOE i
CUHXPOHI3Y€ B3a€MOJIII0 KOMIIOHEHTIB PO3YMHOTO OYIMHKY 4epe3 3arajibHy
muHY 1 3a0e3meuye BUKOHAHHS KOMaHJ KOpHCTyBada. [ OJOBHUN TpPUCTPIH
o0'eHye 1 KOOpJWHYE elleMeHTH Mepexi. DYHKIIOHAIBHICTh 3aJIeKUTh Bij
amapaTHUX MOXJIMBOCTEM MOAyJs yHpaBiiHHS 1 #oro BOyIOBaHOTO
IPOrpaMHOTO 3a0€3MEUYCHHHI.

SIKI0  «MO30K» CHCTEMH BHXOJWUTh 3 JIaay, BIH BTpada€ CBOIO
parne3aaTHICTb.

JleuieHTpanizoBaHui

[Ipuctpoi mpaioTh B OAHIA Mepexi, ane 0e3 €IWHOTO IEHTPY
ynpaBiiHHsA. KoXeH eleMeHT € Hesale)kHHM cepBepoM. Hemae Hebesmeku
BTpPaTUTU (PYHKLIOHAIBHICTH Yepe3 MpoOieMH 3 LEeHTpalIbHUM OlOKOM. IcHye
0araTo eJeMEeHTIB KepyBaHHs, SKI MOXKYTh YCKIaTHUTH Ta YCKIAJIHUTHU MPOIEC
HaJIAIITYBaHHS Ta HAJIArOJ[KCHHS.

Mepexa 3 BIIKPUTAM MTPOTOKOJIOM

IcHy1OTh pi3HI BUPOOHHMKHU, SIKI BUKOPUCTOBYIOTh Yy CBOEMY OOJagHAHHI
crietndiuHl MPOTOKOIM 3B'S3KYy Ta ¢opmaTu KomaHA. Bu MokeTe 3milnryBaTu
oONagHaHHS PI3HUX BUPOOHUKIB, HE MOOOIIOYUCH HECYMICHOCTI. Y ESIKUX
BUTIAJKAX MOXKE 3HAJOOWTHCS ajamnTallis eJIeMEHTIB CXeMH 4Yepe3 HIOAHCH

peanizarii mpoTOKOITy.
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Po3poOHuK pearnizye NpucTpoi Ha BIACHOMY MPOTOKOJII Ta MOBI KOMaH]I.
JIOIyCKa€eThCsl BUKOPUCTAHHA TUIBKH €JIEMEHTIB, CTBOPEHHUX BeHI0poM (abo
cepTu(diIKOBAHUX HUM).

Bci koMITOHEHTH MarOTh BUCOKY CYMICHICTH (3a3BHYail TaKOX MA€ThbCS HA
yBa3l 3BOPOTHA CYMICHICTbh 31 CTapUMHU BepcisiMH TepudepiiHuX MPHUCTPOIB).
CropoHHE OOJaHAHHS HE 3MOXE MIAKIIOYUTHCS 10 CHUCTEMU. Y TMEBHHUX
BUIIAJIKaX 110 MpoOJeMy BUpILLye pO3pOOHHUK, sikuii BigkpuBae API.

OCHOBHI €JIEMEHTH 1 TaTUYNKH:

® OCHOBHHI 0JIOK (MOXKe OyTH HE B JICLIEHTPAII30BaHIi cXemi);

® JATYMKU MPOTIKAHHS BOJIH;

® CIOBIINIyBaYl IUMY;

® JaTYMKU TEMIEPATYPU;

® JIaTYHKHU PYXy Ta OCBITJIICHOCTI;

® KaMepH CIIOCTEPEKECHHS;

® BEHTWIALIS PO3yMHOTO OYJUHKY;

® cucTeMa JUCTAHIIITHOTO BIIKPUTTS/3aKpUBaHHS Kat031;

® YMpaBJIiHHS MYJIbTUMEIA;

® [IpPWIAJIM YIPABIIHHS ONAJIEHHSM, €JIEKTPO- Ta BOJAONOCTAYAHHSIM;

[lepmie, mo HEOOXIMHO ISl MOYATKy pOOIT 31 CTBOPEHHS PO3yMHOIO
OyAMHKY - 1I€ BU3HAYUTHCS, 4M Oyne Horo mailOyTHiil BIACHUK CaMOCTIHHO
nigoupaTtd,  BCTAHOBIIOBATM 1  HAJAIITOBYBaTH  oOOJaAgHaHHS,  abo
BUKOPUCTOBYBATH TOTOBUN KOMIUICKT i/ KJIt04.[12]

["oToBHIT «pO3yMHUIT OYAMHOK»

CporoaHi Ha pUHKY ICHYIOTh Pi3HI TEXHOJIOT1YHI KOMMAaHIi Ta MAPSTHUKH,
SKl TIPOTIOHYIOTh TMi0Ip, BCTAHOBJICHHS CHUCTEMH PO3YMHOTO0 OyAWHKY Ta
HAJAIITYBaHHS KOMIIOHEHTIB BIJIMOBIAHO 10 MobakaHb 3aMoBHUKa. [lepeBara
TaKoro MIJIXOy B TOMY, IO KJIIEHTY HE MOBEAEThCSA Hi MpO IO TypOyBaTHCH,
¢axiBui oprasizaii BUKOHAIOTh BCIO pOOOTY, TOYMHAIOYH BiJ] MiI00pY rapKeTiB

1 3aKIHYYIOUH iX YCTAHOBKOIO, HAJIAIITYBAHHSM 1 CIIOTYYEHHSIM.
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AJte € 1 MiHyCH:

KOPUCTYBa4 HE KOHTPOJIIOE TPOIEC 1 HE BOJIOAIE ACTAIIMH CTPYKTYPHU
CUCTEMU;

BapticTh Takoro pimeHHs 0yae 10CUTh BUCOKOIO, B CEPEIHBOMY, B1J] BOX
TUCSY JIOJIapiB 1 BUILIE.

BapianT migiiiie TMM, XTO X0U€ HE BHUKATH B JIeTalll 1 OTPUMATU CUCTEMY,
KA «IPOCTO TIPAITIOEY.

Kuraiicbka komrmaniss Xiaomi CbOTOJHI BiJIoMa CBOIMH HEIOPOTHMH
cMapTdoHamu, K1 3aBOMOBYIOThH OIOJPKETHUN PUHOK 3aBJ/ISIKM BUCOKIHM SKOCTI Ta
BpakatouuM Xxapaktepuctukam. OJHaK KOMITaHis 3alWMa€TbCs HE TUIBKH
BUTOTOBJICHHAM CMapTQOHIB — 3-TijJ 11 Kpuia peryisapHO 3'SBISETbCS Oe3iu
HE3BUYANHMX 1 IHHOBAIIMHUX NpUCTPOiB. Hampukias, BITHOCHO HEIaBHO BOHA
MpPEACTaBMIIA BJIACHE PIMICHHS JUIsl JOMAIHBOI aBTOoMatm3ailii - Smart Home
Suite.

Cporoani 1s cucTeMa JajeKka BiJ TOro, 1[0 MH MAaeMO Ha yBasl MiJ
pPO3yMHUM OYAMHKOM — BCE€ III€ MaJIO MPUCTPOIB, K MOKHA B HE1 IHTETpyBaTH.
He3Baxaroun Ha 1€, MOXHA CHOJIBATUCS, IO HANHOJMKYMM YacoM CIHCOK
HiATPUMYBaHUX MPUCTPOIB Oy/1e OHOBIICHUIA.

Tenep y xomruiekraiiro Smart Home Suite Bxonuth cam xab, KOHTpoJIEp,
JaTYUKU PYXy Ta BIAKPUTTS JBEpEH, a TaKOXX yHIBepcajbHa KHOMKa. Smart
Home Suite mMoxke kepyBaTH YUMAaJOIO0 KIJBKICTIO MPHUCTPOiB Biag Xiaomi Ta
IHITUX BUPOOHUKIB.

Sk ueHTpasbHUN xaOOBUW MPHUCTPIH MU MAaeMO JOCUTh BEIHUKY
«TabJIETKY», KA MAKII0YAEThCS 10 OJIOKY KUBJICHHS. € MiATPUMKA YIIPaBIIHHS
31 cMmaptdoHa uepe3 CrHeliadbHUN J0JAaTOK. Xad MOXKe MiJKIYaTuCsS 0
IHTEpHETy, IO JI03BOJISIE CTEKUTH 3a CTAHOM MPHUCTPOIB Ha BIJACTaHI.
[Tpun6aBmm Smart Home Suite, Bu 3Moketre kepyBatu TeneBizopamu MiTV,
KOJIOHKaMH, PO3yMHUMH JlaMIlaMH, 3BOJIO)KYBadaMH TOBITpS Ta 1HIIOO

noOyTOBOIO TEXHIKOIO.
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Smart Home Suite, sikuii 1mo30aBUTH Bac BiJ CTBOPEHHS PO3YMHOIO
OynuHKY cBOiMH pyKamu, 00iiiaeThcs mpubauzao B 4000 rpH, 10 HEIOPOTO,
BpPaxOBYIOUM KOMILICKTAIII0 1 MOMIIMBOCTI. | Bce  1el mpucTpiil Big Xiaomi
JAJCKUN BIJl TOHATTS «PO3YMHHH OYJIMHOK», III0 MAa€ Ha yBa3l OUIbII THYYKi
Bapiantu. Smart Home Suite — 11e mpocTwii crmocid aBTOMAaTu3yBaTH pPoOOTY
€JICKTPUYHHUX MIPUCTPOIB y BaiomMy JioMi.[1]

OpurinanbHa CBITIOMI0HA HacTuUibHa jamma Xiaomi Mijia Yeelight,
PO3yMHI HACTIIBHI JIAMITH, HACTUTBHI JTammu, Wi-Fi.

OpurinanpHa HacTiIbHA Jlammna Xiaomi Yeelight, cBiTiI0mI0/1Ha pO3yMHa
HACTIbHA JTJamma Mijia, HaCTUIbHA JIaMIIa, CBITJIOI0HA JIAMITIA.

Kommiekt pozymHoro nomy Xiaomi Mijia, ABEpHUI 1III03, BIKHO, JaTYUK
JIOJICHKOTO T1JIa, JaTYUK TEMIEPATypH.

[ et po3yMHU# rajpkeT BkKe po3pOoOJICHUH MOIIYKOBUM TITAHTOM, SIKHM
11e He HaOyB BEJIMKOI MOIMYJISIPHOCTI B CBITI, ajie BCE MOIEpPEy.

Google Home — 11ie cBoro poxy Google Assistant (Toit camwuii, mo 1 "OK
Google"), sixkuit Mae cBiit "miM" y Burasal kommnakTtHoi Bluetooth-kononku. B
oMy 1e anaimor Xiaomi Smart Home Suite, TUIbKH 10poK4ye 1 3 OIBIIUM
MoTeHIialoM. BiH BMi€e pOOMTH TPAKTUYHO TE€ XK came, ajie BUAUISETHCS,
3BUYAMHO K, MOXKJIUBICTIO TOJIOCOBOTO TONIYKY.[12]

Tenep Bam He moBeneThcsi 3MmylryBaTtu cMapTgoH 1 Google Assistant
3HAaXOJUTH BCUIAKY 1H(OpMAIliIO, MOYMHAIOYM BiA JHS HApOKEHHS aBTOpa
«baTpKiB 1 AiTel» 1 3aKIHYYIOYM MUTAHHAM IPO TE€, CKIJIbKU BaKUTh CJIIOH —
MpOCTO cAapTEe Ha quBaH 1 ckaxiTh «OK Googley.

Google Home wMoxe ynpaBisTd pi3HUMUA NOPUCTPOSIMU, Tak IO
KOPUCTYBau, TAKUM YHHOM, POOUTH CBiil BJIACHUM PO3YMHHUH OyIMHOK 3 OUIBII
PO3YMHHUM TEJEBI30POM 1 CUCTEMOIO BifieocnocTepekeHHs. CyMICHUX MPUCTPOIB
chorojiHi Bxke nyxe Oarato (Android-cmaprdonu, TB-mpucraBku, nesika
moOyToOBa TEXHIKA), 1 3 9aCOM iX CTaHE TUIbKHU OLIbIIIE.

Kpim Ttoro, Google Home, mo0 paiiicHo Bimuyta cebe po3yMHUM

OyJIMHKOM, MIATPUMYE JHesSKi I1iKaBl cepBicu. Tak, BH MOXeT€ TMOMPOCUTH
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NOMIYHMKA 3aMOBHTH [UIsI Bac XKy 1IoaoMy abo 3a0pOoHIOBaTH KBUTOK Ha
HACTYNHUN pelc, abo Hamatu mnporHo3 mnoroau. Google Home Takox
Mi/UTAIITOBYEThCS  MMiJI MOOa)XaHHsT Ta 1HTEPECH BIIACHUKA, 3alUTYIOUU
iH(opMmariito npo Brnogo0aHHs Ta X001 IMiJ1 Yac MepIIoro HajlamTyBaHHS.

Google Home, He3Bakaroum Ha CBI IMOTEHIlAN, CHOTOAHI HE MOXKE
MOXBAJUTHCS BEIMUYE3HUMU MOXIHMBOCTAMU. OIHAK BiH B)KE 3HAHWIIOB CBOTO
KOpHCTYBaya, i He oHoro. Po3ymHa kojoHka komryBatuMe 0sm3bko $130.[14]

Amazon Echo

[Ile omna cBika po3poOKa aMEepUKAHCHKOI KOMIIaHii, fKa € TIOBHHUM
anainorom Google Home. Tinpku 3amicte Google Assistant B8 Amazon Echo B
SKOCTI TOJIOCOBOTO TIOMIuHHMKa € «Alexa». Ha BCECBITHBOMY pPHHKY, SK
3a3BUYaid, MPUCTPIA TOKM HEe HAOyB IIMPOKOTO TOIMIMPEHHS, aje 3 YacoM
CUTYyaIlisl TOBUHHA TTOKPAIIUTHCS.

Amazon Echo moxe BiaTBOproBaTH Bamly yitoOJeHY MY3HKYy, HOTO
MOKHa IHTETPYBaTH B CHCTEMY PO3YMHOro OYyAHMHKY, 1100 MOTIM KepyBaTH
pi3auMu npwiagamu. Amazon Echo nayxke mnpoctuii B HamamryBaHHI 1
yIpaBJIiHHI, 1110 POOUTHCS 3a JOMOMOTOI0 CIEIIAIbHOTO J10/IaTKa Ha cMapTdOHI.

3apa3 po3ymMHa KOJIOHKA BHWIJISAA€ JOCHUTH IIIKaBO, aje, AK 1 11
nonepeTHUKN, OOMEXeHa B MOXJIMBOCTIX. Amazon Echo nobpe posbupae
KOMaH/JM KOPUCTYBaua, 3aBIASKHU CIIBIOpAIll 3 IHIIMMH KOMIIAHISIMH MOXeE
npaioBaTi 3 ObararbMa IPUCTPOSIMU Ta CUCTEMAaMH pO3yMHOro OynuHKy. OmHak
komtye Amazon Echo nopoxkde HaitOmmkuux KOHKYpeHTIB - 12500 rpH.

CaMOCTIHHUN MOHTaX

Sxmo 30upatu «po3yMHHI OyIWHOK» CBOIMH PyKaMH, MOKHa BHOpaTh
SKICHI (1 TpH IIbOMY HEJIOPOT1) KOMIUIEKTYIOU1, BCTAHOBUTH X 1 HAJAIITyBaTH 3a
BJIACHOIO 3aAyMKOI0. Ha puHKY npezacTaBieHo 0e3514 JOCTYITHOTO «PO3yMHOT0»
oOjajHaHHS, IO JO3BOJISIE peaizyBaTH HaBiTh HANCKIAIHINTY MPOTPaMHO-
amapaTHy apXiTeKTypy.

3 YMOBHHMX MIHYCIB TaKOTO MiAXOIy BIA3HAYKMMO, 110 BIACHUKY CHUCTEMH

JIOBEIEThCS BUKOHATH YUMAlO Cepilo3HOI poOOTH: TMIATOTYBAaTH CXEMY
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pPO3YMHOTO OYAMHKY, BHU3HAUUTHUCS 3 BHOOpPOM OOJaHAHHS Ta MPOTOKOJIB
B3a€EMOIIT, 3aKyMUTH KOMIUIEKTYIOUi, 3MOHTYBAaTH Ta HamamTyBaTH iX. Jlis
0araTh0X pO3yMHHX TaJKETIB JOBEICTHCS 3alMCyBaTH CIICHApii aBTOMaTH3aIlll,
1 TOTpiOHO Oyze pO3YMITH, SIK 3pOOUTH Ty UM 1HIIY HACTPOUKY.

CuTyalist yCKJIaHIOETBCS TUM, IO «PO3YMHI OyAMHKI» BXKE HE PIJIKICTb,
ix OyaiBHMIITBOM 3aiiMaeTbcsa Oe€3id Jrojel, ski Ha Qopymax 1 calTax
OMHCYIOTh CBIM JOCBiA, TPOOIEMH, [0 BUHUKAIOTh B X011 POOOTH, 1 crtocodu X

BUpIIEHHS. | 3aBXK1 MOKHA 3BEPHYTHUCS JI0 IIHOTO JIOCBITY.
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PO3/1T 2

IHo0ynoBa Ta ckyiagoBa YacTuHA TexHOJ0TII «Smart House»

Texnonoris «Smart House», abo po3ymHuil OyJIWHOK, € KOHIICHIIIEI, sKa
00'eHy€e BC1 CydacH1 JOCSITHEHHs B Trany3l aBromartuzaiii, [atepuetry peueit (IoT),
mTy4yHoro 1HTenekTy (Al) Ta GaraThoX IHIIMX TEXHOJIOTIYHMX I1HHOBAIINA JIsI
CTBOPEHHS 1HTErpoBaHOi, €()eKTUBHOI Ta OE3MEUHOI KUTIOBOI cepeioBUIna. MeToro
i€l KOHLEMIIi € TOoKpameHHs KoM@opTy, Oe3lneku Ta eHeproePpeKTUBHOCTI
OynuHKIB.[12]

2.1 OcnoBHi Komnonentu Pozymuoro byaunuky

g epexTuBHOrO (DYHKIIOHYBAaHHS PO3YMHOTO OYAMHKY HEOOXiHa cTablIbHA
1 IBUAKA MEpexa rnepeai 1aHuX, sika BKIIOYAE:

1. Wi-Fi: OcHoBHa wMepexa i OUIBIIOCTI MPUCTPOIB. 3abesrneuye
HIMPOKOTOJIOCHE MiIKIIOUEHHS 1 TO3BOJIAE MPUCTPOSM B3a€EMOJIATH MK COOO0IO Ta 3
[aTEpHETOM.

2. Zigbee ta Z-Wave: be3apoToBi IpOTOKOIH, 10 BUKOPUCTOBYIOTHCS AJIS
MIKITIOYEHHST HU3bKOCHEPreTUYHUX MPUCTPOIB, TaKUX SIK JATYUKH Ta PO3YMHI
naMrouku. Bonu 3a6e3meuyoTh BUCOKY HaJIIMHICTD 3B'A3KY Ha KOPOTKI BIJICTaHI.

3. Ethernet: [IpoBooBe MiAKIIOUEHHS ISl CTAIlIOHAPHUX MIPUCTPOIB, TAKUX
K MejiacepBepu ab0 cucTeMu 0e3MeKH, 10 MOTPEOYITh CTA01ILHOTO MIIKIFOYEHHS
0€e3 TepenIKo/I.

4. Po3ymni xabu: Lle nenTpu ynpaBiiHHS, SKi IHTETPYIOTh BC1 MPUCTPOi B
oJIHOMY Miclll. BoHH MOXYTb OyTH SIK OKpEMHMH HNPUCTPOSIMU (HapUKIaa, Samsung
SmartThings Hub), Tak 1 4acTUHOIO 1HIIUX MPUCTPOIB, TAKUX SAK PO3YMHI KOJIOHKHU
(Amazon Echo, Google Nest Hub).

5. I'omocoBi acuctentu: Amazon Alexa, Google Assistant, Apple Siri
J03BOJISIIOTh KEPYBAaTH MPUCTPOSIMH 32 JOMOMOTOI0 TOJIOCOBUX KOMAH/I, II0 3HAYHO
M1JBUILY€E 3pYYHICTH BUKOPUCTAHHSI.

6. Ocsitnenns: Po3ymui mammouku (Philips Hue, LIFX), po3ymHi
BUMUKaUl Ta JUMEPH, 10 JO3BOJISIOTH PETYIIOBATU SICKPABICTh Ta KOJIP OCBITICHHS

3a JOTIOMOTI'0I0 JIOAATKIB 200 ro0CcoBUX KoMaHI.[12]



36
7. Tepmoctatu: Po3ymui Ttepmoctatn (Nest, Ecobee) 3abesneuyrorh

aBTOMATUYHE PETYJIIOBAHHA TEMIIEPaTypH, BPaxOBYIOYM NPUCYTHICTh MEIIKAHIIIB,
yac 700U Ta MOroaH1 YMOBH.

8. Cuctemu 6e3nexu: Kamepu, natuuku pyxy, IBEpHI Ta BIKOHHI CEHCOPH,
cmapt-3aMku (August, Yale). Bouu 3a6e3neuyioTh MOHITOPUHT Ta 3aXUCT OYyAHHKY
BiJ1 3JIOMIB 1 He0a)KaHUX BTOPTHEHb.

9. Pozymnai mnoOyroBi mnpunaau: XOJOJWIBHUKH, TMpajlbHI MAallUHH,
NOCYJOMUMHI MalIMHHM, [0 MOXYTh OYTH MIAKIIOYEHI JO CHUCTEMH PO3YMHOTO
OyJIMHKY JJIS BIAJICHOTO YIPaBIiHHS Ta MOHITOPUHTY.

10. [Homatkm gt cmaptdonHiB: BoHM  J03BOJISIOTE  KOpUCTyBauaM
KOHTPOJIFOBATH BC1 aCTIEKTU PO3YMHOI0 OYJHUHKY 3 OYIb-IKOTO MiCIIS.

o Apple HomeKit;

. Google Home;

o Samsung SmartThings.

11. ItyyHuit iHTENeKT: BUKOPUCTOBYETHCS ISl MPOTHO3YBAHHS MOBENIHKU
KOPHUCTYBauiB Ta aBTOMaTH3allli pyTUHHUX 3aBJaHb (Hanpukiaa, Al moxxe HaBUUTHCS
BMUKATH OMAJICHHS 32 TOJUHY J0 IPUXOY T0I0MY).

Inrerpauist Ta B3aemoniss KomnoneHrin

Cranmaptu Ta IIporokomu: [1[o0 mpucTpoi MOrau B3a€MOJISATH, BOHM MalOTh
HiATPUMYBATH 3arajibHi MPOTOKOJM Ta CTaHAApTH, Taki Ak Zigbee, Z-Wave, Wi-Fi,
Bluetooth. Ile 3a6e3nedye iX CyMICHICTh 1 MOXKJIMBICTh POOOTH B OJIHIN MEpexi.

API ta SDK: Bararo BupoOHUKIB HajaroTh mnporpamui intepdeiicu (API) ta
Habopu I po3poOku mporpamHoro 3abesneueHHs (SDK), 1o g03BOJSIOTH
PO3pOOHMKAM CTBOPIOBATH HOB1 (PYHKIIIT Ta IHTErparii MiXK IPUCTPOSIMHU.

Cuenapii: Ile momepeqHp0 HaJIAMITOBAHI MOCHIIOBHOCTI i, SIKI BUKOHYIOTHCS
3a neBHUX yMoB. Hampuknana, cuenapiit "JloOpuii paHok" MO)Ke€ BMHKATH CBITJIO,
MITHIMATH K031 Ta 3aITyCKaTH KaBOBAPKY.

Tpurepu ta [ii: Tpurepm MoXyTh OYyTH TIOB'sI3aHI 3 YacoM, MICIEM
3HAXO/XKEHHsI, CTAHOM TMPHUCTPOIiB a0 1HIIKUMH yMOBaMmH. Hampuknan, Koau gaTdyuk

PYXY BUSBIISE PYX, CHCTEMA MOXE BKIIOUMTH CBITJIO Ta 3aIIUCATH BiJI€O.
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IHepeBaru Pozymuoro byiunky

ABTOMaTH3aIlisl PYTUHHUX 3aBAaHb: Po3ymMHUIl OyAHMHOK MOXE CaMOCTIHHO
BUKOHYBAaTU pPYTUHHI 3aBJaHHs, Takl $SK BKIIOYEHHS Ta BHMKHEHHS CBITIA,
peryJiroBaHHS TEMIIEpaTypH, YIIPaBIIHHS MOOYTOBUMU MpuiaagamMu.[ 13]

['onocoBe ympaBmiHHA: ['00COBI aCHCTEHTH [O3BOJISIIOTH KOPUCTyBauaM
KepyBaTH NPUCTPOSIMHU, HE TOPKAIOUKCH X, IO OCOOIUBO 3pyUHO B OOYTI.

Cucremu BigeocnoctepexxeHns: Po3yMHI kamepu 3a0e3nedyioTb MOHITOPUHT
OyAMHKY B peajibHOMY 4Yacl 1 MOXKYTh HaJICUJIaTH MOBIJOMIICHHS TIPU BUSABJICHHI PYXY
a00 Mi103p1JI0i AKTUBHOCTI.

Cmapr-3aMku: 3a0e3MeuyroTh TOCTYN A0 OyAuHKY 4depe3 cMapTdoH ado KO,
10 JO3BOJISIE JIETKO KOHTPOIIOBATH, XTO MA€ AOCTYII JI0 BAILIOTO SKUTIIA.

Tepmoctatd Ta OCBITJIIEHHS: ABTOMAaTUYHE PETYJIOBaHHS TEMIIEpaTypu Ta
OCBITJIEHHSI B 3aJI€KHOCTI BiJ MPHUCYTHOCTI JIOIEH B KIMHATax J103BOJISIE 3HAYHO
3MEHIIUTH €HEPrOCIOKUBAHHS.

Mowuitopunr eHeprii: JlaTuuku Ta PO3yMHI JIYMIBHUKUA JO3BOJISIOTH
BIJICTEKYBAaTH CITOKMBAHHS €HEPrii B PEKHUMI peaJIbHOTO Yacy 1 BYKUBATH 3aX0/1B JIs
MO0 3MEHILIEHHS.

Buxiauku ta HexoJutiku
XakepcbKi aTaku: Po3yMHUI OyIMHOK MOXKE CTaTH IIJUTIO JIJISl XaKePiB, K1 MOXKYTh
OTPUMATH JOCTYIH 10 OCOOUCTUX JAaHUX a00 yHpPaBIiHHS IPUCTPOSIMHU.

Kondinenuiiinicrs manux: 36ip Ta 30epiranHs BEIMKOI KUIBKOCTI JaHUX PO
MOBE/IIHKY KOPUCTYBauiB BUMAarae HaJlMHUX 3aXO0/I1B I 3aXUCTy KOH(D1ACHIIIHHOCTI.

BigcyTHicTh €qMHUX cTaHAapTiB: Pi3HI BUPOOHUKM BUKOPUCTOBYIOTH Pi3HI
OPOTOKOJM Ta CTAHJIAPTH, IO MOXE YCKIAAHIOBATH IHTETPAIil0 MPUCTPOIB Bij
p13HUX BUPOOHMKIB.

OHoBJIeHHS] IPOrPpaMHOro 3ade3nevyeHns: PerynsipHe oHOBIEHHS MPOLUIUBKU
Ta MPOrpamMHOro 3a0e3MeyeHHs MPUCTPOIB MOXKE OYTH CKIIATHUM JJIsl KOPUCTYBAYiB.

IMouaTkoBi BUTpaTu: BCTaHOBIEHHS MOBHOI CUCTEMH PO3YMHOrO OYAHHKY
MOK€ OyTH JOCHUTh JOPOTHM, BpPaxOBYIOUM BapTICThb CaMUX MPHUCTPOIB Ta IX

BCTAaHOBJICHH:I.
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Butpatu Ha oOciayroByBaHHsi: PerynsipHe TexHiYHE OOCIyroByBaHHS Ta

3aMiHa KOMIIOHEHTIB TaKOX MOXYTb CTBOPIOBATH JIOJIATKOBI BUTPATH.
AabtepHatuBHi Ilixxoau Ta Maii0OyTHi IlepcnekTuBu

1. Po3nooineni Cucmemu

3aMicTh I[IEHTPaANi30BaHOTO Xaba, PO3MOJIJICHI CHCTEMU BHKOPUCTOBYIOTH
JIEKUTbKa He3aIe)KHUX XabiB a00 KOHTPOJIEpiB, 10 3a0€3Meuy0Th BUIIY HAAIHHICTD 1
THYYKICTb.[12]

2. Inmezpauia 3i cmapm-micmamu

Po3ymH1 OyIMHKYA MOXYTh IHTETPYBaTUCS 3 1HQPACTPYKTYPOIO CMAPT-MICT, 110
JI03BOJIUTH ONTUMI3YBaTH €HEPrOCIOKUBAHHS, TPAHCIIOPT Ta 1HILI PECypCH Ha PiBHI
MiCTa.

3. Pozeumox AI ma Mawunnozo Haguannsn

BnpoBamkenns Al Ta MalmmMHAOTO HaBYaHHS JO3BOJIUTH PO3YMHUM OyAHMHKAM
e Kpauie aganTyBaTHCs 0 MOTped KOpUCTYBadiB, MPOTHO3YBATH IXHIO MOBEIIHKY
Ta aBTOMATHUYHO HAJAMNTOBYBATH CHCTEMH i 3a0€3MEYEeHHS] MaKCUMaJIbHOTO

KoM$opTy Ta €(HEKTUBHOCTI.

2.2 Po3ymHuii TepmocTar

VY naniit kBanmidikaliiHii poOOTI NEPIIMM KOMIIOHEHTOM CUCTEMU KOHTPOJIIO
PO3yMHOTO OYAMHKY MU PO3TISTHEMO pO3yMHMA TepMocTat.[10]

Google Nest Learning Thermostat (3rd Generation) — 11¢ iHHOBaIIHHUHT
TEPMOCTAT, AKUI HE JIMIIE KOHTPOJIOE TEMIIEPATYPy B BAIlIOMY JOMI, ajie i
BUKOPHCTOBYE MAIIMHHE HABYAHHS JIJIS1 aaMTaIlii 10 BamuX yrnoao0aHs Ta rpadika.
VY it geTanbHii CTaTTi MU PO3IJISIHEMO BC1 ACTIEKTH I[LOTO MPUCTPOIO, TOUNHAIOYUH 3
HOTO0 TeXHIYHUX XapaKTEPUCTUK 1 3aKIHUYIOUU IHTETPAIIIE€I0 B EKOCUCTEMY

PO3yMHOTO OyAMHKY.
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Pucynox 2.1 Po3ymunii repmoctat Google Nest Learning

Tabmuus 2.1 TexHiuHI XapaKTePUCTHKH PO3YMHOI'O TEpMOCTATa

XapakTepucTrka Heram
Marepian Hepxasiroua cTanb
Hiamerp 83 MM
I'mubuna 31 mm
Hucnneit Komboposwuit LCD 3 BuCOKOIO
po3ninabHOIO 3aaTHICTIO (480%x480 mikceniB)
Wi-Fi 802.11b/g/n, 2.4GHz, SGHz
Bluetooth Bluetooth Low Energy (BLE)
Pamio 802.15.4 (2.4 GHz)
CyMicHicTh [TinTpumMka Ginbiiocti 24V cucrem
OTIaJICHHS Ta OXOJIOJKCHHS, BKITFOUAIOYH T'a30Bi,
€JICKTPUYHI, MACIIsSHI Tedi, TEeTJIOBI HACOCH,
CUCTEMH 6araTo30HHOIO
OTIAJICHH1/0X OJIO/[KEHHS
Cencopu -
TemnepaTypHuii cEHCOP Tak
CeHcop BOJIOTOCTI Taxk

[TpucyTtHOCTI AKTUBHHUM pyXOMHUI CEHCOP
CBiTIIOBU CEHCOP Tak
Kupnenns -
Bxinne HanpyxeHHs 24V AC
CrnioxrBaHa MOTYXHICTh <3W
Iarepdeiic -
VYrpaninus [ToBOpOTHE KUJIBIIE 3 CEHCOPOM

HaTUCKaHHA
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[Iponosxenns tadmuiti 2.1

Hucmieit KonbopoBwii 3 BUCOKOIO PO3iTEHOIO
3aTHICTIO
ABTOMAaTHYHE HAaBYAHHS MaiuHHe HaBYaHHS AJis1 CTBOPCHHSA

NePCOHANI30BaHUX IpadikiB

Pexxumu Eco 1 Away 3MeHIIIeHHS CITOKMUBAHHS €HepTil
Binnanene kepyBaHHS Mo6inpHu# nogaTok Nest (i10S,
Android)
I'onmocoBe ympaBiHHS CymicHicth 3 Google Assistant i Amazon
Alexa
[HTerpariist 3 IHITUMH TPUCTPOSIMH CuHXpoHIi3allis 3 HIIUMH IPUCTPOSIMHU

Nest (kamepu, ABEpHI A3BIHKH, CUCTEMU

Oe3I1eKn)
3HWKEHHS BUTPAT Ha OTAJICHHS o 12%
3HMKEHHS BUTPAT HA OXOJIOKEHHS o 15%
BcranoBnenns [Ipocte BCTaHOBIEHHS 3

JOIIOMOTI'OIO MMOCIOHMKA KOpHUCTYyBada

[TigxmroueHHs Jlo momamaboi Mepexi Wi-Fi ms

BIJITAJICHOTO JTOCTYITY

DOyHKIIOHATBbHI MOKJIUBOCTI

Nest Learning Thermostat BUKOpUCTOBY€E aJIrOpUTMH MAIIMHHOTO HABYAHHS
JUIT BUBUCHHS BalllUX TeMIeEpaTypHHX ynojaoOanb. [lpuctpiéi anamizye Bamil mii
OPOTATOM KUIBKOX JHIB Ta CTBOPIOE MEPCOHANI30BaHUil Tpadik OmMajeHHs Ta
oxonomkeHHs.[ 11] e no3Bossie:

o 3MEeHIIeHHsI €HEeProCcnoKUBAHHSL: ABTOMaTHYHE 3HIDKCHHS
TEeMIIepaTypHu, KOJIU HIKOTO HEMAa€ BIOMa,;

o nigBuieHuss komdopry: IligTpumaHHs ONTHUMAaNbHOI TEMIEPATYpPH,
KOJIM BH BIIOMA;

2. Biooanene Ynpaeninus

3a nmonomoror jgoxatky Nest (moctymHoro mis 10S ta Android), kopucTyBadi

MOKYTh KOHTPOJIIFOBATH CBIM TEpMOCTAT 3 Oyb-AKOi ToukH cBiTy. Lle qo3Bosie:
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. peryJiloBaHHsl TeMIepaTypu: 3MiHa HaJAllITYBaHb Y peaJibHOMY 4aci;

o MOHITOPHHI CIIOKUBAaHHS eHeprii: [lepersia 3BiTiB 1po
€HEProCnoKUBaHHS,

. cnoBimeHnHs: OTpyUMaHHs OBIJOMJIEHD MPO €KCTPEMaJbHI

TeMIiepaTypu abo HECTIPABHOCTI CUCTEMH.

3. Inmezpauin 3 Posymnum Byounkom

Google Nest Learning Thermostat jierko 1HTETpy€eTbCS 3 1HIIUMH PO3YMHUMHU
OPUCTPOSIMU B OyIUHKY:

o Google Assistant: YpapiiHHS TeMIEpaTypoO 3a JOIIOMOTOIO
rOJIOCOBUX KOMAaH/I.

° Amazon Alexa: CyMiCHICTb 3 TOJJOCOBUMHU aCUCTEHTaMH Amazon st
O1Ib1I01 THYYKOCTI.

o Inmi mpuctpoi Nest: Cunxponizaiiis 3 KamMmepaMu, IBEpHUMH I3BIHKaMU
Ta CUCTEMaMHU Oe3MeKHu.

1. Bcmanoenenns

[Tpouec BcTanoBnenHs Nest Learning Thermostat € gocutes mnpocTuMm, 1
BKJIFOYA€ HACTYIHI €Tamnu:

. BuMKHEHHSI eJIEKTPONMOCTAYAHHSA: 3aBXIUM BUMUKANTE KUBJICHHS
nepea poOOTOI0 3 EAEKTPUYHUMU MPUCTPOSIMHU.

. JleMoHTaK cTaporo Tepmocrtara: Bunpanith cTapuii TepMOCTar,
3amam'siTaBIy a0 3aMUCABIIH, K TAKIIOYEH] APOTH.

. Hinknwouyenns aporiB a0 Nest: BukopucTtoByrouM MITKH, 110
noctavyaroTecs 3 Nest, TIAKII0UITh JPOTH 10 BIAMOBITHUX KIIEM.

. BcTraHoBI/IeHHsI TepMOCTATAa HA CTiHY: 3aKpimiTh MPUCTPIN Ha CTiHI 3a
JIOTIOMOT'O10 KPITJIEHb, O BXOSATh 10 KOMILJIEKTY.

. YBIMKHEHHSI KMBJIEHHSI Ta TOYATOK HAJAIITYBAHHS: BBIMKHITH
JKUBJICHHS Ta CJIAYHTE THCTPYKIIISIM HA €KpaH1 JUIsl IOYaTKOBOT'O HaJIAIITyBaHHS.

2. Hanawmmyeannsn

[Ticnst Gpi3uyHOrO BCTAHOBJIECHHS, KOPUCTYBayl MOBUHHI:
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. IMigkawouurucas g0  Wi-Fi:  3a0esmeunt  migKIFOYEHHS

TepMOCTaTa JI0 TOMAITHLOT MEPEXKI JIS BIJTAIICHOTO JOCTYITY.

. CrBopurtu o6saikoBuii 3anuc Nest: [[ns noctymy 10 101aTKy Ta
XMapHHUX CEPBICIB.

. HanamryBatn rpadik: MoxHa BpydHy BCTAaHOBHTHU OakaHl
TEeMIIepaTypu JUIsl PI3HUX MEPioAiB JHs, a00 TO3BOJUTH MPUCTPOIO HABYATHUCS
ABTOMATHUYHO.

Nest Learning Thermostat € nmpuknagoM iHTerpauii mepegoBUX TEXHOJOTIH,
takux gk [oT Tta Al, B noBcsikaenHe xuTTs. Lle miakpecitoe TeHIeHLI0 10 3pOCTaHHs
KUTBKOCTI pO3YMHHUX MPUCTPOIB Y MOOYTI Ta iX poiib y MaitOyTHROMY.[10]

3arajbHa cxemMa MiAK/II0YeHHS:

I. IligkIr0O4YeHHsI TEPMOCTATA 10 CUCTEMH ONAJIEHHS:

. BUMKHITH )KUBIICHHS CHCTEMH OTAJICHHS.

o BcTanoBiTh pO3yMHHIT TEPMOCTAT 3T1HO 3 IHCTPYKI[ISIMH BUPOOHHKA,
H1IKJIFOYUBIIY JpoTh 110 BianosiaHux kieM (R, C, W, Y, G tomro).

. BMUKHITH )KUBIICHHS CHCTEMH OTIAJICHHSI.

2. Ilinkaouenns repmocrara 10 Wi-Fi poyrepa:

Bxmrouith  TepMocTar 1 JOTPUMYMTECh I1HCTPYKIIM Ha JucIuiei  Jyis
MIKITI0OYEHHS 10 foMantHboi Wi-Fi mepexi.

3. InTerpamisi repMocTara 3 poO3yMHHUM Xa0oM:

J BcraHoBiTh 10AaTOK pO3yMHOTO Xaba Ha Bail cMapT(HOH ado MIaHIIeT.

o BuxonaiiTe npoueaypy 10oAaBaHHs HOBOTO IPUCTPOIO (PO3YMHOIO
TEpMOCTAaTa) 10 CUCTEMHU uepe3 noaaTok. Lle 3a3Buuail Bkitouae ckanyBaHHs QR-
KOy a00 BBEJEHHS CEPITHOr0 HOMEpa MPUCTPOIO.

o [Ticas ycminrHOro AOJaBaHHS TepMOCTaTa A0 Xada, BU 3MOKETE
KEepyBaTH HUM Yepe3 T0JATOK PO3YMHOTO OYINHKY.

4. HanamtyBaHHSI Ta KEPyBaHHS:

Biakpwuiite mogaTox po3yMHOro xaba 1 HajamTyiTe crieHapii (aBTomaTH3artii)

JUIsL KepyBaHHS TeMmIiiepaTyporo B OyauHKy. Hanpuknaza, aBTOMaTuyHe 3HMXKEHHS

TeMrepaTypy BHOUI a00 IiJ] 4ac Baloi BiJICyTHOCTI.
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MoxnuBo, Oyae moTpiOHO HaNAIITYBaTH JOJATKOBI JAaTYUKU TEMIIEpaTypH B

PI3HUX KIMHATaX JJIst OUIbIII TOYHOTO KOHTPOJIIO KIIIMATYy.

Po3ymHui

TepMmocTaT

Cuctema
onaneHHsa
Ta

KOHAWUL1OH.

| HomaTkosi

|
| npuctpoi |
|

| (maTumkm,

| ceitno i T.4.)]|

Pucynok 2.2 Cxema miakJIr04YeHHs TepMOCTaTa

Y pamkax 1miei poOotu Oyso po3poOiieHO BeO-3aCTOCYHOK SIKMH MOXHA

iHTerpyBatu B cucreMy «Smart House». OaHiero 3 po3po0oK € iHTepaKTUBHA MaHEIb

yIpaBIiHHS TEMIIEpaTyporo y npumitieHHi.[11]

9:30

Bedroom

ﬂ \ (&,

Lights

Temperature

o OB lrl‘-‘;.
e alles G

o)

Click to turn of f

Humidity

Pucynok 2.3 [lanens ynpapniHHS TEMIIEPaTypOIO
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Ha pucynky 2.3 300pakeHo, eKpaH Ha SKOMY BIJJOOPaKAETHCS €IIEMEHTH

yIpaBIiHHS TEMIIEPATypOI0 OKPEMO B3ATOTO MPHUMIILLIECHHS, SKE 3aa€ThCS 3a
JIOTIOMOTOI0 CTIELIAILHOTO MOB3YHKA, MICJIS YOT0 BiI0YBA€ThCA HATUCKAHHS KHOMKU
«Set temperature» amns 30epiranHs 3MmineHoi iHpopmariii. Takox 1aHa BUMUKaHHS

BCI€l CUCTEMMU.

2.3 Cucrema OCBITJIEHHSA
Cucrema OCBITIICHHS JUIsl PO3YMHOTO OYJIMHKY — II€ iIHTEeTpOBaHa MEpeka
OCBITJTIOBAJILHUX TIPHUJIAIIB, SIKa T03BOJISIE aBTOMATU3YBATH Ta HAJIAIITOBYBATH
OCBITJICHHSI Y BIAMIOBITHOCTI 710 MOTpeO Ta OakaHb MEIIKAHIIIB.| 8]
Ha nactynmHOMy MammtoHKY Oy/ie TpoIeMOHCTPOBaHA CXeMa MPOTrpaMyBaHHS

“po3ymHoi mammu”’, Ha 6a31 Arduino Mega 2560.

N SV24LED

R110kQ2
LED4R-333A
i Humidity and Real Time clock Modue | m 1
{9 Temperature sensor DS1307RTC S
9 DHT 2 Breakout Board y
. R2 100Q
Bluetooth
Arduino Mega 2560 (Rev3) 3V t +—1 Module

Breakout Roving
Networks
(RN41)

Pucynok 2.4 Cxema nporpaMmyBaHHs “pO3yMHOI1 JIaMInA ™

Jns cucremu ocBiTiaeHHs "Smart House" BaXJIMBO BpaxoBYyBaTH KiJIbKa

(bakTOpiB: CMOKUBAHY MOTYKHICTh, HEOOX1/THY KUIbKICTh CBITHJIbHHUKIB, OCBITJICHICTh
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OPUMIIICHHS, €HeproeeKTUBHICTh TOIIO. BHUKOHA€EMO OCHOBHI PO3PAXYHKH IS

CUCTEMHM OCBITJICHHSI.
Jlst mpuKITay Bi3bMEMO MPUMIIIICHHS 32 TAKUMH JTAHUMU.

Bxigui mai:

Po3mip npumimeHns: 5m x 4mM = 20M?

Bucora creni: 2.5 m

Heobximna ocBiTienicts: 300 mokc (JIK)

CeiTioBuii moTik ojHiel tammu: 800 aroMeH (JiM)

Edexrupnicts nammu: 100 im/Bt

Koedimient Bukopucranns csitia (U): 0.5

Koedimient 3anacy (k): 1.25

Po3paxyHok HeOOXiTHOI KiJILKOCTI JTiYMJIbHUKIB.

HeoOx1aauit CBITJIOBUHM IMOTIK:

D@ orp = 300u1K * 20M* = 6000/M

KopuryBanHs Ha KoeillieHT BUKOPUCTAHHS CBITJIA Ta 3aracy:

CDn T
cD(baKT = UTO;
6000,1M

(Dq>am = 05+ 12% = 9600sM

KinpkicTs 1amm:

_ cD(baKT
(DnaMn
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9600/

N—m=12HaMH

Po3paxyHoOK CIO:KMBAHOI eHeprii.
Yac poboTu cucteMu:
3po6uMO MPUTTYIIEHHS, 10 CHCTEMa MPaIlioe § TOAWH Ha JICHb.

JleHHe CIOKUBaHHS €HEPrii:

E

JH — P33m * tpo60T14

E,, =96 Bt*8rong =768Bt*rogq= 0.768 KBT * roz
MicsyHe crioXKHBaHHS €HEPTii:

Evicayp = Eju * 30 IHIB
Evicay, = 0.768 * 30 = 23.04 kBT * ro

s 3abesnedenHss ocBiTieHOCTI 300 JOKC y MpuUMIlIEHHI miomero 20m?
HEO0OX1THO BCTAaHOBUTHU 12 jtamm 3 MOTyxHIcTIO 8 BT 1 cBiT/IOBUM moToKOM 800 M.

3aranbHa CIOKUBAaHA MOTY)KHICTh CUCTEMH OCBITJICHHS CTAHOBUTH 96 BT.

[Ipy 1mO0AE€HHOMY BHMKOPHCTaHHI MPOTATOM 8 TOAMH MICSYHE CIOKHMBAHHS
eHeprii cranoButume 23.04 kBt rox.

[cHye KiJIbKa TUMIB JaMIl, SKi BIAMOBIIAIOTh TAHUM XapaKTEPUCTUKAM:

Tabnus 2.2 XapakTepuCcTUKHU JaMIT

Tun [oTyx Caitino Tepmi Koumnip [pukn
HICTH BUM ITOTIK H CITy’KOU Ha amau
Temreparypa
CeiTnomioHi 8 Bt | 800 mm o 25000 | Big 2700K Philli
namnu(LED) TOJVH 10 6500K ps LED,
Cree
LED
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[TponoBkenus Tadmmi 2.2

KommaxkTHi 8 —10BT1 | 800 — 900 | 1o 10000 | Bix 2700K | GE CFL,
mominecteHTHI(CFL) JIM TOTUH 10 6500K | Sylvania
CFL

["ayiorenH1 JaMIu 42 -53 Bt | 800 1M o 2000 | bausbko Phillips
TOJINH 3000K Halogen,
GE
Halogen

[licass oTpuMaHuX pO3paxyHKIB, MOXKHA KOHCTaTyBaTh TOW (akT, IO
CBITJIOAIOAHI  JaMIKd €  HaWKpalluM  BaplaHTOM  3aBISKH  iX  BHCOKIH
eHeproe()eKTUBHOCTI, TPUBAJIIOMY TEPMIHY CIYXOW 1 HIMPOKOMY BHUOOPY KOJIPHHUX
temneparyp. BoHu 3a0e3neuyroThb BHCOKY SKICTh CBITJIa 1 €KOHOMJISITH

EJICKTPOEHEPTIO.

mi

PHILIPS

~

i,

¢ 4
¢ A
2 )

Pucynok 2.5 LED-namnu Mi Smart LED Bulb Essential ta Philips Hue E27
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Pucynok 2.6 [1anens yrnpaBiiiHHs OCBITICHHSIM
Ha puc 2.6 300paxkeHo ¢parMeHT BeO-3aCTOCYHKY 3a JOTIOMOTOIO SIKOTO
MOXXHAa MAaHIITyJIOBaTH OCBITJIIOBAJBHUMH MPUCTPOSIMU 3 €KpaHy MOOUIBHOTO

TeneoHy KOpUCTyBaya.

2.4 TunoBi naTuuku 1jaga «Smart house»

JlaTyuku pO3yMHOTO JOMY BHKOHYIOTH Ty K (YHKIlO, IO ¥ HEpPBOBI
3aKIHYEHHA Yy JIOAMHM — BOHU 3YUTYIOTh 1H(POpPMAII0 3 HABKOJIMUIIHBOTO
cepenoBuina. BoHn pearyroTh Ha 3MiHY KJIiMaTy, OCBITJICHHS, YUCTOTH IMOBITPS Ta
aBapiiiHi cuTyarii. 3MIHM B CEPEIOBHINI COPUUYUHSIIOTH IMepeadyy CHUTHAIY
JaTYNKAMH Ha CEPBEP — MO30K PO3YMHOTO JIOMY.

Peakmist momMy Ha cCcHrHaIM JaTYWKIB = 3aJIeKUTh BiJl  HaJallTyBaHb,
3amporpamMoBaHuX iHCTamATOpoM. JlaTumku iHGOPMYIOTH Bac MpPO CHUTYallil0 B
OynuHKy, 1 BE oTpumyere moBimomieHHs depe3 CMC abo momaTok Ha Bamiomy
cmaptdoni. OgHOYACHO AATYMKUA HAJACWIAIOTH CHUTHA HAa KOHTPOJIEp, SKHHA Jae

KOMaHAW aBTOMATUYHUM CUCTCMAM JIOMY.
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VY mii kBamidikamiHii poOoTi Oyae pO3TISHYTO ACKUIbKAa THIIOBUX

JaTYUKIB , IKI MOXKYTh OyTH BUKOpHCTaH1 y cucteMi «Smart Housey.
JlaTuuku A1 po3yMHOro OyAMHKY:
1. JlaTuuk BoJsiorocti Ta remmnepatypu (DHT22)
2. Hatuuk pyxy (HC — SR501)
3. Hatuuk ocBitierocti (BH1750)
4. HNatuuk numy (MQ-2)

Bximui maHi:

° KUIBKICTh IATYMKIB: TIO 2 KOKHOTO THUITY;
o Harpyra >KUBJIEHHs: 5V,
° CepeIHs MOTYKHICTh CTIOKUBAHHS KOKHOTO JTATYHKA!

1. DHT22: 1.5 mBrT;

2. HC-SR501: 65 mBT;
3. BHI1750: 3 mBr;

4. MQ-2: 800 mBT;

° yac poOoTH: 24 roauHu Ha J100Y.

Po3paxyHOK CIOKMBAHOI MOTYKHOCTI V151 KOYKHOTO THITY JaTYHKA:
1. JlaTuuk BoJsiorocti Ta Temmeparypu DHT22.

3aranbHa MOTYXHICTb:

PDHTZZ == 2 * 15 MBT == 3 MBT

Jns moOynoBu Tpadika TEMIEpaTypud Ta BOJIOTOCTI 3a JOIMOMOIOIO JIaTuyhKa
DHT22, motpiOHi maHi, sKI BKJIIOYAIOTh 4Yac BHUMIPIOBAHHS, TeMIEpaTypy Ta
BOJIOTICTb.

Tabmuis 2.3 ['padix TemmnepaTypu Ta BOJIOTOCTI

Yac(z00unu) Temnepamypa (°C) Bonozicmo (%)

0 22 55

1 24 56
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[IponoBxenus Tabdmuii 2.3

2 21 58
3 18 60
4 18 62
5 17 64
6 16 66
7 15 68
8 14 70
9 13 72
10 11 74

Temnepartypa, °C
25

10 = TemnepaTypa

0 2 4 6 8 10

Pucynoxk 2.7 I'padik TemmnepaTypu y NpUMIIIeHH]

Bonorictb, %
80

60 -

40

= B0 N0riCTb
20

0 2 4 6 8 10

Pucynoxk 2.8 I'padik BoJIOroCcTi y MpUMIIIIEHH1
Ha rpadiky npencraieni 3MiHA TeMIepaTypd Ta BOJOTOCTI MPOTATOM 4acy,

BUMIPSIHI 3a AornoMororo gatayuka DHT22.




2. Hatuuk pyxy HC-SR501.

3aranbHa MOTYXHICTb:

Pyc_spso1 = 2 * 65 MBT = 130 MBT

3. Jatuuk ocBiTiaenocti BH1750.

3aranbHa MOTYXKHICTb:

Pgyi750 = 2 * 3 MBT = 6 MBT

4, Hatuuk numy MQ-2.

3aranbHa MOTYKHICTb:

Ppyg—, = 2+ 800mMBT = 1600 MBT = 1.6BT

3aranpHa MOTYXHICTh BCIX JaTYUKIB:

Ptotal = PDHT22 + PHC—SR501 + PBH1750 + PMQ—Z

Piotar = 3 MBT + 130MBT + 6MBT + 1600MBT = 1739MBT = 1.739BT

Po3paxyHoK criokuMBaHOI eHeprii:

1. JleHHe CroKUBaHHS €HEPTIi:

E,qub = Protar * tpoGoTu

Ejen, = 1.739 Bt * 24ron = 41.736BT * rog = 0.041736 kBT * rop

2. MicsiaHe Crio’KMBaHHS €HEPTi:

EMiCﬂub = EﬂeHb * 30 gHIB

Eyicne = 0.041736 % 30 = 1.25208 kBT * roz
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BucHoBKU:

1. 3aranbpHa noTyxHicTh: 1.739 Bt

2. Henne cnoxxuBanns eHeprii: 0.041736 kBt-rox

3. Micsiane crioskuBaHHs eHeprii: 1.25208 kBt-ron

Jlnig mpukiany, HaJaeTbCs KO MPOTpaMyBaHHs Ta KOMIUISTOP JaT4uKa

BoJiorocti DHT?22.

# include "DHT.h"
#define DHTPIN 4

# define DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);

void setup() {
Serial.begin(9600);

Serial.println("TecT maTuyuka DHT");

dht.begin();

viod loop() {
delay(2000);

float h = dht.readHumidity();
float t = dht.readTemperature();

if (isnan (h) || isnan (t) ) {
Serial.println("Momunka patyuka™);

return;

Serial.println("Bonorictb: ");
Serial.print(h);
Serial.print(" %\t ");
Serial.println("TemnepaTypa:

Serial.print(t);




Serial.print(" *C ");

Pucynoxk 2.9 Jlictunr koayBanHs aaturka DHT22

(01:05.890 (9)99%
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Pucynok 2.10 IlepeBipka gaTunka

2.5 CucreMa KOHTPOJIIO SIKOCTI MOBITPS

Hatuuk sikocti moBiTps Ajax LifeQuality Jeweler € cyuacHuM npuctpoem,
NPU3HAUYEHUM JJI MOHITOPUHTY MTapaMeTpiB MOBITPS B MpHUMilIeHHAX. BpaxoBytoun
3pocCTarody yBary /0 3A0pOB's Ta KOM(MOPTY, el AATIYMK MOXKE CTATH BaXKIIUBOIO
YaCTUHOIO CUCTEMHU PO3yMHOTO JoMy. Jlasi po3riisiHeMO BCl acleKTH, MOB'S3aHi 3
IIUM MPUCTPOEM, HOTO (PYHKITIOHATIBHI MOXJIMBOCTI, IPUHIIUIIN POOOTH Ta

MOTEHIIIMHI CIIeHapli BUKOPUCTAHHS.[S]

AAX

Pucynok 2.11 JJatunk sikocti moBiTpst Ajax LifeQuality Jeweler



54

Ta6muig 2.3 TexHiuHI XapaKTEPUCTUKH TaTYUKa SKOCTI TIOBITPS

XapakTepucTrka

3HauYeHHS

Tun npuctporo

JlaTuuk AKOCTI MOBITPSA

[TapameTpu, 1110 BUMIPIOIOTHCS

CO2, VOC, PM2.5, PM10,

TeMITepaTypa, BOJIOTICTh

TexHounorist nepeaayi 1aHUX

Jeweler

Paniouacrora

868.0 - 868.6 MHz

JlanbHICTh 3B'SI3KY

o 2000 M (Ha BIOKpUTIiH

MICIICBOCTI)
KuBnenus BoynoBana Garapest
Tepmin ciyx6u 6arapei Jlo 2 pokiB
TemnepaTypHuil niana3oH poooTu -10°C no +40°C
Bonoricts npu po6oTi Ho 75%
Po3mipu 90 x 90 x 32 Mm
Bara 120

Tun MoHTaxy

Hactinauii a0 Ha TOPU30HTATIBHY

HOBEPXHIO
Komip binuii
CyMICHICTB LenTpanpHuii xab Ajax,
MOOUTLHUN JOAATOK Ajax
CrioBiteHHs Push-noBimomiieHHs, 3ByKOBI,
BiOparliiiai
KanibpyBanus ABTOMaTHUYHE 1 py4YHE
KaliOpyBaHHS
["apanTis 2 poku
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OcHoeHI xapakmepucmuku damuuka Ajax LifeQuality Jeweler

Bumiproe piBHI OCHOBHHUX 3a0pyJHIOBaYiB, TakuX siK Byriekucnuii raz (CO2),
netki opraniuHi ciofyku (VOC), vactunku PM2.5 Ta PM10.
O11iHIO€ PIBEHb BOJIOTOCTI Ta TEMIIEPATYPH B MIPUMIIIICHHI.
BukopucToBy€e BUCOKOTOUHI CEHCOPH Il MOHITOPUHTY SIKOCTI MOBITPSI.
3acTocyBaHHs TexHOJoOTil Jeweler mst cTtabiabHOT 1 Oe3mepediitHol mepeaadi
JaHuX.[6]
[TigTprMka 6€3pOTOBOIO 3B'SI3KY AJIS IHTETpaIlii 3 IHIIMMH IPUCTPOSIMHU Ajax.
Jlerke MIOKIIOYEHHS A0 IEHTpalbHOTO xaly Ajax uepe3 JJ0JaTOK Ha
cMapTdoHi.
Peanizartist rpadigdoro BijoOpakeHHs JaHUX B MOOLTLHOMY J0JAaTKy Ajax.
BinnpaBka moBigoMJIeHb PO KPUTUUHI 3MIHHU MapaMeTPIiB MOBITPSL.
EneproedexTuBHMI nu3aliH 3 TPUBAJIUM TEPMIHOM pOOOTH Bia BOYIOBAHOTO
aKyMyJIaTopa.
Mo>kMBICTh 3aMiHH OaTapei s MPOIOBKEHHS TEPMIHY CITYKOU MTPUCTPOIO.
Cxema miakiIrOuYeHHs JaTduka skocTi moBiTps Ajax LifeQuality Jeweler mo
CUCTEMH PO3YMHOTO OyAMHKY Ma€ BKJIIOYAaTH BCl OCHOBHI €JIEMEHTH, TakKl SK
[EHTpaJIbHUM Xal, MOJATKOBI JaTYMKH, MOOITRHUN JOJAaTOK Ta I1HTErpaliiiHi
npUCTpOi.[7]
KommnoHeHnTH cucremu
1.  Jaruuk sikocti noBitps Ajax LifeQuality Jeweler
2.  llenTpanpHuit xab Ajax
3.  Wi-Fipoyrep
4. Mob6inpHul 10AaTOK Ajax
5.  Iurerpariiini npucTpoi (HampUKiIaa, roJ0COBI ACUCTEHTH)
6. JlomatkoBi cMmapT-mpucTpoi (HAMPHKIAA, OYHUIIyBadl MOBITPS,

BEHTHWJISIIIHI CUCTEMU )



LaTuyuK AKocTi
nosiTpsa
(Ajax LifeQuality

Jeweler)

CmapTdoH/

MnanweT
(Mobile App

Ajax)

Pucynok 2.12 Cxema miakIr0ueHHs TPUCTPOrO 0 cuctemu Smart House

Onuc miaKJIroYeHHsa

InTtepner Ta Wi-Fi Poyrep:

InTepHeT

Wi-Fi PoyTep|

UeHTpanbHun xab |
(Ajax Hub) |

CmapT-namnu
Ta cBiTunbHUKM
(Smart Bulbs

Fixtures)

Fonocosuit
ACUCTEeHT

(Voice Assistant
e.g., Alexa,

Google Home)

faTuuku pyxy Ta
ocsiTnenns
(Motion Light

Sensors)

InTerpauiini
npucTpoi
(Integration
Devices, e.g.,
IFTTT)
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o Wi-Fi poytep 3a0e3neuye MepexxeBy IHGPaCTPYKTypY JUIs BCI€T CUCTEMU

PO3YMHOTO JIOMY.

o [Migxarouenns no [HTepHeTy 103BOJIsA€ BIAAANCHUI TOCTYI 10 CHCTEMU

yepe3 MOOUTbHUN A0JATOK Ajax.
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enTpanbunii xad Ajax:

o Xab € HeHTPATbHUM €JIEMEHTOM, SIKHI KOOPJIUHYE pOOOTY BCiX
M IKITIOYEHUX TIPUCTPOIB.
o Xab miakmrouaerbes 10 Wi-Fi poyrepa ta 3a6e3neuye 3B's130K 3
JTATYUKOM SIKOCTI MOBITPSI Ta 1HITUMU MPUCTPOSMH.
JaTuuk sikocti noBiTps Ajax LifeQuality Jeweler:
o [TinkarouaeTbest 10 EHTPATLHOTO Xaly uepe3 0e3IpOTOBY TEXHOJIOT1I0
Jeweler.
o Mouitoputs napametpu sikocti nositps (CO2, VOC, PM2.5, PM10,
TEeMIIepaTypa, BOJIOTICTh) 1 mepeaae AaHi 10 xaly.
Cmapr-gamMnu Ta CBiTUILHUKM:
° [Tinkmoueni a0 xaly, AO3BOJISIIOTh ABTOMATHYHO 3MIHIOBATH
OCBITJIEHHSI B 3aJIe)KHOCTI BiJ TMOKa3HUKIB SKOCTI MOBITPS abo 1HIIKUX
napamMeTpiB.
JlaTYuKHU pyXy Ta OCBIiT/IeHHS:
° BukopuctoByroThCsi Uil aBTOMAaTH3allli OCBITJIEHHS 1 KiIiMat-
KOHTPOJTIO B MPUMIIIICHHI.
° [Tinkmoueni g0 xaby Ta I1HTETPYIOTBCS 3 JAaTYUKOM SIKOCTI
MOBITPSL.
Mo06iabHMi 101aTOK Ajax:
. 3abe3nedye BIIAAICHUA IOCTYN OO BCIET CHUCTEMH, JT03BOJISIE
MOHITOPUTH JaH1 3 JATYMKA SKOCTI MOBITPS Ta 1HIIMX MPUCTPOIB.
J Jlo3BoJisie ~ HajamITOBYBaTH  CIIGHapii  aBTOMaru3amii  Ta

OTPUMYBATH CIIOBIIICHHS MTPO KPUTUYHI 3MiHU ITapaMETPIB.

InTerpauniiiHi NpucTPOI TA rOJIOCOBI ACUCTEHTH:

o lomocoBi acuctentn (Hampukman, Amazon Alexa, Google Home)
J03BOJISIFOTH KEPYBATH CUCTEMOIO 32 JIOMIOMOTO0 FOJIOCOBUX KOMAH/I.

o InTerpamiiini mpuctpoi, Taki sk IFTTT, 3a0e3nedyroTh B3aEMOJII0 3

THIITUMU CUCTEMAMHU PO3YMHOTO JIOMY.
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o OuniryBadi TOBITPS Ta BEHTWIALIWHI CHCTEMH MOXYTh aBTOMAaTUYHO

aKTUBYBATHCh MPU BUSBJICHHI MMiIBUILIEHUX PIBHIB 3a0py/THEHHS.
o [Hmm mpuctpoi (Hampukiana, 3BOJOXKYBadi, KOHAMIIIOHEPH) MOXKYTh

KEepyBaTUCh HAa OCHOBI JIAHMX 3 JJATYMKA SKOCTI MOBITPSI.

9:30 all = ==
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Temperature Lights

Humidity

00
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Pucynoxk 2.13 Ilanens ynpaBiiHHS BOJIOTOCTI IOBITPS

2.6 Ilink/Ir04YeHHSI COHSTYHOI EHEPreTUYHOI YCTAHOBKH

Onmuc mnpouecy MOHTaxy Ta HIAKIIOYEHHS KOMIIOHEHTIB  COHSYHOI
CHEPreTUYHOI YCTAHOBKHU.

Onuc mnpouecy MOHTaxy Ta HIAKIIOYEHHS KOMIIOHEHTIB — COHSYHOI
€HEPreTUYHOI YCTAHOBKHM MOX€E BKJIFOYATH HACTYIIHI €Talu:

[1nmanyBaHHs Ta MATOTOBKA:

. Bu3sHaueHHA ONTHUMAaJIbHOTO MICLS PO3TAIyBaHHS COHAYHUX IMaHENEH.
BpaxoByroTecst dakTopu, Taki K HaXWiI 1 OpI€HTAIlS Jaxy a00 MalJaHIuKa, TIHOBI

30HH TOIIO.
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. O1niHKa TOTY>KHOCT1 1 KUIBKOCTI COHSYHHMX IaHEJIeW, HeOOXITHUX s

3aJI0BOJICHHS] EHEPreTUYHUX MOTped OyIUHKY ab0 CroKUBaya.

. Po3poOka neTanbHOTO TIUIaHYy MOHTaXy, BKJIIOYAIOYU PO3MIIIECHHS
naHeJel, KpIMIeHHs, TPOBOJIKY Ta 1HII KOMIIOHEHTH.

MoHTax COHAYHUX MaHEIIEH:

. [TinroToBka mMaigaHurka abo J1axy IUIIXOM OYHUIIEHHS BiJ MEPEIIKO 1
JI0JTATKOBOI IMiITOTOBKU TIOBEPXHI (SKIIO TOTPIOHO).

. BcranoBnenHs kpitieHb ab0 paM  JUIA COHSYHUX TaHENen 3
BpaxyBaHHSIM ONTUMaJIbHOTO KyTa HaxWwiy Ta OpleHTalii Uil OTPUMAHHS
MaKCUMaIbHOI COHSYHOT pajiaiii.

. MoHTaX COHSYHUX MaHeNied Ha KPIIJIEHHS a00 paMu 3 BUKOPUCTAHHSIM
BIJIMOBIAHUX KpIIUIEHb, OONTIB, raiiok Tomio. IlaHem moOBUHHI OyTH HaAlHO
3aKpIIJIeH] 1 MPaBUIBHO OPIEHTOBAHI.

EnexTpuuHe miaKIIOUeHHS:

. Po3pobka iHCTansmii eneKTpuyHUX KaOelmB Ta MPOBOAKU  JUIS
M1IKJIFOYEHHS COHSYHUX TMaHeJIeH 10 PO3MOAUIHLHOTO IIUTa a00 1HBEPTOpA.

. [linkito4eHHsT COHSYHMX IMaHeNled 10 I1HBEepTopa, SKUN MEepEeTBOPIOE
MOCTIHUYN CTpyM (BUPOOJICHUN COHSIYHUMHU MAHEIISIMH ) Ha 3MIHHUHN CTPYM.

. [TinkatoueHHsT 1HBEpPTOpa JO EJIEKTPUYHOI cUCcTeMH OyauHKy abo
CIIO’KMBAYa 3a IOMTOMOTOI0 APOTiB, PO3'€IHYBaY1B, 3aXUCHUX MPUCTPOIB TOIIIO.

. [IpoBeneHHs  eNEeKTPUYHMX  MIAKIOYEHb  BiA  1HBEpTOpa 10
PO3MNOAUIBHOIO IIUMTa OYIHWHKY, BKJIIOYAIOUM BCTAHOBJICHHS 3aXUCHUX MPUCTPOIB,
ABTOMATUYHUX BUMHKAYiB, PEJie TOIIIO.

. IlepeBipka mNpaBUIBLHOCTI MIAKJIIOYEHHS, 3a3€MJICHHS Ta 130JISI1
€JIEKTPUYHUX KOMITOHEHTIB.

[TigkmrodeHHs 10 Mepeski abo 30epiraHHs eHeprii:

. SIK1o cucteMa COHSYHOT €HEpTii Ma€ 3B'A30K 3 €JIEKTPUUYHOI0 MEPEXKEIO,
MPOBEICHHS HEOOXITHUX MPoLEayp 1 POopMaTbHOCTEH IS MIAKIIOUEHHS 10 MEPEXKI.

. ko cucremMa Mae 30epiraHHsi €Heprii, BCTAaHOBJICHHs OaTapel is

30epiraHHsi HaJJIUIIKOBOI €HEPTii, BKIIOYAIOUH 1X MIJAKIIOYEHHS Ta HAJIAIITyBaHHS.
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[TepeBipka Ta HaJIaroHKCHHS:

. [TepeBipka BCIX MIIKIIOYEHUX KOMIIOHEHTIB, MPOBEJICHHS BHUMIipIOBaHb
Ta TECTYBaHHS POOOTH COHSAYHOI €HEPTeTUYHOT CUCTEMH.

. HanaromxenHss mnapaMmeTpiB CHCTEMH, BKJIIOYAlOYM BCTAHOBJICHHS
ONTUMAaJbHUX 3HAYE€Hb HAMPYTU, CTPYMY, MOTYKHOCTI TOHIO.

. [lepeBipka Oesmexkn Ta BUKOHAHHS HEOOXIAHHUX 3aXOMdIB  MIOJO
3anmo0iraHHs MOTEHIIMHUX HEOE3NeK, TaKuX SK BIIKIIOYEHHS aBapidiHUX MPHUCTPOIB,
3aXHUCT BiJl IEPEHANIPYTH TOLIO.

JIOKyMeHTaIlisl Ta MiAr0TOBKA 3BITY:

. 30ip AOKyMeHTallii 00 MOHTaXY, MiJAKIIOYEHHS Ta HAJIAIITyBaHHS
CUCTEMH COHSIYHOI €Heprii.

. [TigroToBka 3BITY MPO BUKOHAaHy pOOOTY, BKIIIOUAIOYM OMUC CHUCTEMH,
3a3HAaYEHHS! BUKOPUCTAHUX KOMIIOHEHTIB, pe3yJbTaTH BUMIPIOBAHb Ta TECTYBaHb.

BaxxnmuBo BiA3HAYMTH, WO CaM MOHT&X Ta TMIAKIIOUYEHHS COHSYHOI €
1HIMBITyaJIbHUM, Ta 3aJI€KUTh Bl TUIY YCTaBKH.

Po3pobxka hyHKITIOHATEHOT CXEMH.

dyHKITIOHATBHA CXeMa MPEACTaBICHA Ha PUCYHKY 2.14

[ = 24B
IaBepTop

3V
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50T
PIIT ~ ITorpeburens
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Pucynok 2.14 ®ynkuionansaa cxema CEY
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b® mocmimoBHO MIIKIIOYAETHCS 10 ABTOMATHUKH 3aXUCTy IO TOCTIHHIN

Harnpy3i. Jlam eHeprisi MOCTIMHOT HANPYTH MOJAETHCS 10 1THBEPTOPY, 110 MEPETBOPIOE
Harnpyry noctiitHoro ctpymy 300B B mepemiany 220B, 50I't. Bix inBepTOpa eHepris
MOJA€ThCS Ha PO3MOAUIBHUN IIUTOK, KOTPHUM PO3MOAUISIE EHEpPrilo  MiX
CIIOKMBayaMH, a iHINA TijKa Wae M0 JBYHANPAaBICHOTO JHYMIbHUKA KOTPHHA paxye
PI3HHUITIO MK BIJJAHOIO Ta CIIOKUBAHOIO SHEPTIEI0 10 1 BiJl 30BHINIHBOI MEPEXKI.
KommnonyBaHHsI (hOTOETEKTPUYHOI YCTAaHOBKM Ha JaXy NMPHUBATHOTO OYIMHKY

MpeCTaBICHA HA PUCYHKY 2.15
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Pucynok 2.15 Po3mimenns ®EY na naxy Oyansky

Posminyemo ®EY Ha paxy OyauHKy miJg KyToM J0 Tropu3oHTy 40°.
doToenekTpuuHa yCcTaHOBKa (DIKCOBaHA 1 KPIMUTHCSA IO PaMH, IO B CBOIO Yepry
BMOHTOBaHa /10 KpOKB OynuHKY. byaunok, a omke 1 ®EY HampamieHi 4iTKO Ha
niBeHb. 124 mOCHIIOBHO-NIApaNIeIbHO 3'€JHAHUX MOYJIB PO3TAIIOBYIOTHCS IO
cxemi 31 x 4.

[Ipu Buxomi 3 Jaay SIKOro—HEOyb 3 MOJYJIB POOITHUK MOBUHEH PO3KPYTUTH
KPIMUIGHANA TBUHT MOMYJIS, TIHATH MOAYJIb, BII'€THATH HOTO BiJl CYCIJTHIX MOJTYJIIB
(po3’emHaBIIM po3'eMu) 1 MpoBecTH 3aMiHy Moaynsi. [loBepxHiO (OTOETEKTPUUHOT
YCTAHOBKH HEOOXIJIHO TpUMAaTH B JOCHUTh YHCTOMY BUIJISAAL. J{Js 11bOro HEOOXiJTHO
NEPIOANYHO 3AIMCHIOBaTH mNpoMuBKY b® mnpoTodyHOI0 BOAOI 1 MNPOBOJUTH
npodiTaKTUIHUHN oTJisia MOy 1B b® Ha 1UTICHICTh KOHCTPYKITI.

[Ipy MOHTaXi COHSYHUX MOMAYJIB BHUKOPHUCTOBYIOTH 3BHUAaWHUN KaOelb 13
MONEePeYHNM NepeTHHOM He MeHie 4 — 6 mM°. KaGemeM moTpibHO 3'€qHaTH Mix

co601r0 b® 1 mMAKIIOUNUTH 10 THBEPTOPY.
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[IpoBenemo Oinbll TOYHMM BUOIp THUIY 1 Tepepidy eIeKTpoKaOemiB it

3’€HAHHS KOMIIOHEHTIB
Enextpokabenb 115 OCTIAOBHOTO 3’ €THAHHSI MOIYJIIB.
Crpym monyis — I, = 5,7 A.
CtpyMm mocmigoBHOTO 3’ €THAHHS MOTYyJIB — 5,7 A
Bubupaemo enextpokadens BBI'Hr 2*4 (1., = 38 A)
CEC cknagaetbes 3 31 mapalieiabHOi BITKH

3araneHuii ctpym CEC

Iege =31 -5,7 =176,7 A

Jlnst 3’ennanas  mapanenbHux BiTok CEC MK €000 Ta mpHUETHAHHS
€JIEKTPOCTAHLII 10 aKyMyJSATOpiB Ta 1HBEPTOpa BHOMPAEMO EJIEKTPOKAOENb THUITY
BBI'ar 2*70 (1o, = 215 A)

Jlia mpueaHaHHS 1HBEPTOpA A0 €JIEKTPOMEPEXi Ta O PO3MOALTFYOrO IIUTKA
BUOMpaemo enexkrpokadens Tury BBI'Hr 2*%4 (1., = 38 A).

Bub6ip anapartiB 3axucry.

Amnapatu 3aXMcTy BUOUpPAaEMO AJi BXITHOTO Ta BUXIJHOTO KOJja iHBEpTOpa, a
TaKO0X B PO3NOJALIILYOMY LIUTKY [ MM1AKJIFOUEHHS CIIO’KUBAYIB.

Jnsa 3axucty kin inBepTopa Bubupaemo ETI ETIMAT 6 1p C 25A (6 kA).

3rigHo 3aBJaHHS MAaKCUMAaJbHUI CTPYM KHUBJICHHS €JIEKTPOCIIOKHUBAUIB — 8 A,
ToMy B posnoaiutbuuii muTok BuOupaemo ETI ETIMAT 10 Ip C 10A (10kA), B

KipkocTi 10 mT.

3a ymoBamu po3pobOku ciaia po3mictutd PEY Ha gaxy mijg KyToMm 10
ropu3oHty 34,6°, SK ONTUMAIbHUNA KyT, OTPUMAaHUN MiJ Yac PO3PaxyHKIB.
doToeNeKTpUYHA yCTaHOBKAa (DiKcoBaHAa 1 KpIMUTbCS A0 paMH. byauHOK Ta
®EY nanpaieHi 9iTKo Ha MiBAEHb. 124 MOCTIIOBHO Ta MapaielbHO 3’ €JHAHUX
MOJYJIIB pO3TaIIOBYIOThCS M0 cxemi 31 x 4.

KoMnonyBaHHsI (POTOENEKTPUUHOI YCTAHOBKU MPEJCTABICHO HA PUCYHKY
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2.14
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Puc. 2.16 Po3mimenns ®EY
Ha noxunmux pnaxax, Opi€HTOBaHUX Ha IMIBJAEHb MO a3UMYTy 1 KYyTY
HaxwiIy, OJM3BKOMY O ONTHMAJIbHOTO, MOHTQX COHSAYHUX OaTtapei

BUKOHYETHCSI HA aTFOMIHIEBUX TPOQIIAX, 3aKPITUICHUX HA OMOPHUX €JIEMEHTaX

B / Ha MOKPiBJI1 PUCYHOK 2.15

Puc 2.17 MoHTax COHSIYHUX TIaHEeNIeH Ha / B IOXUJIOMY JIaxy.
SKkmo s MOHTaxy (POTOENEKTPUYHUX MOJYJIB BUKOPHCTOBYETHCS
MJIOCKUM JaX TO 3aCTOCOBYIOTH KOHCTPYKIIi 3 aJIOMIHIEBOTO Tpodiiao 3
OTMOPHUMHM €JEeMEHTaMU 3 HepxaBiouoi cram. Ha Takux KOHCTpPYKIIsX
MOHTYIOTh TIaHEJl B OJMH, a00 KUIbKa SPYCIB, OPIEHTYIOYH B TOPU3OHTAIBHIN

a00 BEpPTUKAJIbHIHN TUIOUTUHI.
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Dach-
~ konsingon

Dachziegel Kofieior

Kolekdor
Eindocirahmen mit
Dachionstruktior Betestguig
Koliektorbefestigung
- Dachzegel

Pucynok 2.18 MoHTax nanesnei Ha II0CKOMY Jaxy

[Ipy MOHTaXi COHSYHHUX MOJIYJIB BUKOPHUCTOBYIOTH EJIEKTPOMNPOBITHHI
. 2 . , .

Kabenb 13 monepeyHuM nepetuHom 4 — 6 Mm~. Hum notpibHo 3’e€aHaT M cO00I0
b® 1 migkmrounTu 10 iHBEPTOPY. Y KOMIUIEKTAIlli BUKOPUCTOBYEThCS Kabenbp PV4

. 2 o
nepepizom 4 MM~ i 3aranpHOr0 JoBXkHHOIO 600 MMm. llporo gocraTHbO, 1100
3a0e3MeunT Tepesadyy CTpyMy Yy HEOOXiJHiM KibKocTi 0e3 mepeboiB 3a
O€3MEeYHOI0 NIUIBHICTIO CTpyMy. UMM MeEHIIIE JOBXKMHA KaOeI — THUM MEHIIE
OTPUMAEMO BTpPAT HA HAMpy3i. 3TiTHO 3 XapaKTePUCTUKAMH KOMIUIEKTaIlli BTpaTH
CKJIaIaTUMyTh He Oinmbine 2%, 10 € JOMyCTHUMOI0 HOPMOIO JUIsl JaHOI CXEMH
T TKITFOY €HHS.

3a3Buuaii kabenbHa JiHIA NpokjafgaeTbess y C + mpoduiro Je MICTUThCA
kabenp PV 4, mMakcuMmanbHa KUIBKICTh B JKTYyTI 14 kabemB (pucyHok 2.19).
Ockinpku JaHui kalenb creniaabHo po3poOIeHU it (POTOCTEKTPUUHUX CUCTEM

BiH Ma€ MOJBIMHY 130JIAII110 1 CTIMKUM 10 1H(PpauepBOHOTO BUIIPOMIHIOBAHHS.

Pucynok 2.19 Ipoknanka ka6emnto B C + npodini
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KabenbHa JiHisS 3MIHHOTO CTPYMY MPOKJIAIA€ThCS BiJl IHBEPTOPA B METaJIeBiit

TpyO1 niamerpom 40mm. TpyOa migHIMA€ETHCS O THBEPTOPA 3 3€MIIL 1 KPIMUTHCSA 110
meTasieBoi cMyru 40x4 # KpinuTbcsl MDK COOOKO 3a JOIOMOIOK0 3BapIOBaHHS B
3py4YHUX Ul 11bOro Micisx. CMyra NpHeEIHYETbCS O PO3KOCHHU 3BapIOBaHHSIM,
MIiCJsT YOro 3BapeHuil 1mOoB 0OpOOJse€ThCS A AOAAHHS HOMY aHTHUKOPO31MHOTO
3aXUCTY.

VY gKocTi repMeTHYHUX pO3’€IHYBaviB JUId COHAYHOI Oarapei oOpano MC4
[8]. Cuctema ckimamaeTbes 31 MITEKepa Ta THi3Aa. Buiku i po3eTKH po3TalioBaHi
BCEPE/IMHI TJIACTUKOBOT 00010HKH. MeToro MC4 € ynopsiiKyBaHHsI PS/IIB MTaHEJIeH
11 OLIBII JIETKOTO MOHTa)Ky, HATHCHYBIIM Ha PO3’€IHYyBaY, BiJl CYCIIHIX MaHeJel
oIWH oAHOro, BpyuHy. 100 BIAKIIOYMTH iX MOTPIOHI CreliaJibHI IHCTPYMEHTH,
100 BOHM BUNAJKOBO HE Bia’e€nHanu kademro. MC4 1 cymiCHI 3 HUMHU MPOAYKTH €
YHIBEpCAIbHUMU U OLIbII MPAaKTUYHUMHU B aJIbTEPHATUBHIN COHAYHINA €HEpreTulll

Ha CHOrOJIHI. XapaKTEPUCTUKK I'epMETUYHOr0 PO3’€HyBaya MoKa3aHl B TaOJIHIIl

24

Ta6nus 2.4 — Xapakrepuctuku MC4

/1 [Tapamerp 3HaueHHS
1 Maxkcumanbauil po6oumii cTpyM, A: 30
2 MakcuMmainbHa poboua Hampyra, B: 1000
3 JloBXKMHA, MM.: 56
4 JliameTp po3’enHyBaya, MM.: 17
5 JliameTp KOHTaKTY, MM: 4
6 MaxkcuManbHHI iepepis, MM: 6 MM
7 Temneparypa ekcruryararii Bix -40°C mo +90°C
8 Knac 3axucry P67

Cxema nigxnrouenns MC4 300pakeHa Ha pucyHKY 2.18
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Pucynok 2.20 Cxema nigximrouenas MC4 o coHsiuHoi 6arapei

Po3poOka 6a30BOro Mo 1yssi COHSIYHO1 OaTapei.

Konctpykiis moayns bO:

Pucynok 2.21 Kounctpykuist moayis bd
CunoBa 4acTuHa KOPIYyCy SIBIsiE COOOI0 paMKy, BUTOTOBJIEHY 3 aHOJOBaHOIO
amominito. Pamka B mepepi3i mae E — kBagpaTHuii BUI TOBUIMHOKO 1,5 MM, 1O KyTax
paMKa CTUCKAETHCS 3a IOIIOMOT00 KPIITUJIBHOIO 3a3yOpEeHOro nosicy.
Monyne B® sBisie coboro koHCTpyKIito 13 HaOpanux DEII, ski nmasioTh Mixk c00010

MOCTIZIOBHO Il MmiABUINEHHS Hanpyru. [lpu mapanenbHid maitimi  Oyne



67
M1JBUIIYBaTUCS CTPYM, 110 MPHUBOJMWTHL 0 HArpiBy IIKMH 1 (POTOEIEMEHTIB, a TaKOXK

BUCOKMM BTpaTaM Ha HarpiB. Tomy 60 ¢doToeneMeHTIB MasgiOTh MOCTIIOBHO.
Enexrpuune 3'ennanus OEIl 3xaificHIOETBCS 1HPPAYEPBOHOW MAHWKOI, M'SKUMU
npunosimu tunmy [IOC—61 abo ynbTpa3ByKOBUM 3BaprOBaHHSIM MPU 3aCTOCYBaHHI
amoMiHieBUX MOHTaXHUX IHH. Kimbkicte @FEIl po3paxoByeThCs BUXOASYU 31
CTPYKTYPH CUCTEMH E€JEKTPOINOCTAaYaHHS 3 YpaXyBaHHAM BUMOTM HABAaHTAKEHHS IO
CTpyMy 1 Hampy3i, a TAKOX 3aJCKUTH BiJ iX TuIy. JIJIT €HEpProcuiIoBOi YCTaHOBKH,
10 MOHTYEThCS Ha AaX OYJAUHKY I01IbHO BHOpaTH kpemHieBi OEIL.

s Toro, mo0 3a pizHuX norogHux ymMmoB ®EIIu renepyBaiu eleKTpoeHEPTito
Tpeba 3aXUCTUTH X B MEXaHIYHOTO BIUIMBY ¥ BOJIOTH. {71 IbOrO 3aCTOCOBYIOTH
BaKyyMHHUH JamiHaT (eTiieHBiHUTaneratHa EBA miiBka) Ta 3aXMCHE MOKPUTTS
(momiBiHUIpTOpU A TWIIBKA). JI0 BHYTPIIIHBOI CTOPOHU KOPIYCY MOMAYJS KPIITUTHCS
KOMYyTaIliiHa KOpoOKa, IiJl KPHUIIKOK SKOTO PO3MIIICHI €JIEeKTPUYHI KOHTAKTH , SKi
NpU3HAYCH] JJIs MIAKIIOUCHHS MOIyns 10 iHBepTopy. KomyrariiiiHa kopoOka mae
BOynoBani aioau [lortku o 10 A, 1 oqun niox, mo 3axuinae Cb Bia 3MiHH mOIOCY.

Hecyui enemeHTH — HaANpo30pe 3arapToBaHe (ProaT—CKIO 3 HU3bKUM BMICTOM
3amiza (OOpocWIIiKaT) Ta aHTH BIAOMBAKOYUM TOKPUTTSM, IO BOJIOJIE BHCOKUM
koe(dimieaTom  cBiTmompomnyckanas (0 95%). doroenekTpuuHa yCTaHOBKA
po3AieHa Ha MOAYMdi, IO CKIanalThcs. Take BHUKOHAHHS A€ MOKIIMBICTb
3aMIHIOBATH HETMPAIIOIYNA MOAYJIb, HE TIEPEPUBAIOYN POOOTH YCTAHOBKH B ITIJIOMY.

[Ipu upomy crpoiryerbes TexHooria 30ipku bd. Buitmosmm 3 nagy Moayb,
micis 3aMiHM MOXXe OYyTH BIJNIpaBICHUM Ha CHeliali30BaHe IMANPUEMCTBO IS
peMoHTy. Po6oul XapakTepUCTHKH MOIYIISI MOKYTh OyTH BITHOBJICHI IIIJITXOM 3aMIiHU
Henpaioouux OEIl. 3 KOHCTPYKTOPCHKOI Ta €KOHOMIYHOI TOYKHU 30pYy AOIIIBHO
3acTOCyBaTu (DOTOEIEKTPUUHUN MOAYJIb, SIKHI CepiiiHO BUITyCKaeThCs. Llum BuMoram

BIJIMOBIi1a€ BUOpaHUii COHTUYHMI MOy s Panasonic Tumy VBHN330SJ47.
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BucHoBok

Po3pobrnennst cucremu s 3amoOiraHHsi aBapiiHUX CHUTyallll y PO3YMHHUX
OyaWHKaX € KIIOYOBUM acleKTOM CydacHOi JOMAallHhOi aBTOMATW3aIlii, SKAN
3abe3neuye KOPUCTyBauaM He JuIie KOoMQopT, ajie i BUCOKHM PiBEHb OE3IEeKH Ta
epexkTuBHOCTI. J[aHWii BHCHOBOK JETAJbHO PO3IJIIHE BCl MOXJMBI ACHEKTH, IX
B3a€MO3B'SI3KM Ta BIUTUB Ha 3arajibHy (DYHKIIOHAIBbHICTh Ta 3pyYHICTh KOPUCTYBAaHHS
cuctemMor0.OHIEI0 3 OCHOBHUX (PYHKIIIM TOJATKy € MOCTIHHHI MOHITOPUHI CTaHy
PI3HUX JaT4YMKiB Ta MPUCTPOiIB, BCTAHOBIEHUX Yy PpO3yMHOMY OynuHKy.JlomaTok
TaKOX JI03BOJISIE HATAIITOBYBATH PiBEHb UYTIMBOCTI JAaTYMKIB Ta THIH CIIOBIIEHB,
o0 YHHKHYTH 3aliBUX TPHUBOT 1 3a0€3MEUUTH KOPHCTyBauyaM MaKCHUMaJIbHHUMA
KOM{QOpT.

BaxnuBoro  CkIagoBOI0  (PYHKIIOHATY € MOXJUBICTh  JUCTAHIINHOTO
KEepyBaHHs PI3HUMHU MPUCTPOSIMU Ta cucteMamu Oesneku B OyauHky. Lle mo3Bosie
KOpHUCTyBa4aM OIIEPAaTUBHO pearyBaTh Ha TMOTEHIIHHI 3arpo3W, HaBiTh SKIIO BOHU
3HAaXOJATHCS AAJIEKO Bl IOMY.

Hanpuknan, SKoio [JaTYMK BUSBUB BHUTIK BOAHM, KOPUCTYBad MOXE 3a
JIOTIOMOTOI0  JTOIATKy JHCTAHI[IHHO 3aKpUTH BOJOMNOCTAYaHHs, 00 YHUKHYTH
3atoryieHHs. AOGO X y pa3l CHOpaimfoBaHHS CHUTHami3allli MOXXHA JUCTAHI[IAHO
MEePEBIPUTH KaMEPU CIIOCTEPEIKECHHS Ta IPU HEOOX1THOCTI BUKJIMKATH TOJIITIIO.

Jluctanmiiiine KepyBaHHS TaKOX BKJIIOYA€ MOXKJIMBICTh HAJlAITyBaHHS
TaliMepiB Ta CUEHapiiB, HAPUKJIIAJ], ABTOMAaTUYHE YBIMKHEHHS CBITJa y BEUipHIN yac
YU 3aKpUTTS IITOP Y MEBHUM 4Yac J00M, 10 MiJABHUIINYE 3PYYHICTh Ta €(DEKTHUBHICTH
yHOpaBIiHHSA OYIUHKOM.

ABTOMAaTH3AIlIA Ta IHTETpaIlis

[aTerpariis mogaTky 3 1HIIUMU CHUCTEMaMH PO3YMHOIO0 OYJIHMHKY 3a0e3reuye
KOMIUIEKCHUM MiAXiA A0 YNpaBIiHHS IOMAIHBbOIO aBToMmartu3aiiero. lle Bkmouae
IHTerpalilo 3 CUCTEeMaMH onajeHHs, BeHTWslii Ta koHauiitoBanHs (HVAC),
OCBITJIEHHS, OXOPOHHUMU CUCTEMaMH, a TAKOK NOOYTOBUMU MPUIIATAMH.

ABTOMaTH3AIls T0O3BOJISIE CTBOPIOBATH CIICHApii pearyBaHHS Ha Pi3HI CHUTYaIIii.

Hanpuknan, npu BUSBICHHI MiJABUIIEHOI BOJIOTOCTI JO0JIATOK MOXKE aBTOMATHYHO



69
YBIMKHYTH OCyIlIyBad a00 BEHTWIAIII. [HIMK mOpukiaang - y pas3l BUSBJICHHS

MPUCYTHOCTI HE3HAOMHUX OCI0 y JABOpl CHUCTEMa MOXE aBTOMATUYHO YBIMKHYTH
CBITJIO Ta CUPEHY, 1110 3MEHIIYE PU3UK TPOHUKHEHHS.

[HTerparis 3 pi3HUMH NPUCTPOSIMHU TAKOXK JTO3BOJISIE IIEHTPATI30BAHO KEPYBATH
BCIMa CHCTEMaMH 4Yepe3 OJMH 1HTep(eiic, 0 3HaYHO CIPOLIY€E MPOLEC YIpaBIiHHS

Ta MIJBUILYE 3PYYHICTh KOPUCTYBAHHS.
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Honatok A

1.1 General characteristics of the "Smart House" technology

In the conditions of limited and depleting energy resources on the planet or in a
separate country, the problem of rational and logical use of the generated electrical
energy 1s becoming more and more relevant. [13]

Modern and future "smart home" technologies allow automating the
management of all electrical appliances in the home, providing comfort, protection
and significant energy savings. The main subsystems of a smart home that affect
energy savings include:

« control of electric lighting;

* automated heating systems (air conditioners, automated gas boilers for individual
heating);

The main ways of saving electricity are:

* increasing the efficiency of electricity use;

* reduction of irrational electricity consumption;

* search and use of alternative sources of electricity.

An increase in effective electricity consumption can be obtained by replacing
electrical equipment with more energy-efficient devices. All these devices allow you
to significantly reduce the overall energy consumption.

Today, up to 10-15% of the electricity produced in the world is spent on lighting.
Close the consumption gap

Electric energy for these tasks can be used more rationally.

It is difficult to significantly overestimate the relevance of the intelligent innovative
system "Smart House" for today's large and small market. Using the cultivation of a
smart building, it allows to achieve 20 - 30% savings on the elimination of
engineering communications. This is an important fact that building designers are
also ready to take into account, as they foresee the use of smart construction
technology in 30% of designed and constructed buildings.

Useful functions of the "Smart House" make all human life support systems
more stable and durable, optimizing quality connections between them. In new
buildings, the use of Smart Home technologies helps to avoid possible conflicts
between smart systems, extends the potential service life of the entire building, and
reduces risks for builders and residents. Implementation of innovative energy-
efficient technologies during the construction and modernization of buildings is one
of the most important tasks in this process. [10]

1.2 Overview of functions and capabilities of "Smart House" systems

"Smart house" is an intelligent automated complex that provides safety, comfort and
convenience for people. The concept of "Smart House" involves the integration of
various systems into a single control system, depicted in Figure 1. This system
includes lighting, video surveillance, power supply, security and fire alarm, etc. [12]
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It can monitor different devices and systems, depending on what is included in the
monitoring object. Controllers will immediately report that there is a problem in the
house. The program can notify the owner, take a picture of the offender, call the
police or, if it is an accident, also notify and call the appropriate service.

When the building is equipped with the "Smart House" complex, all its
systems begin to operate according to pre-prepared instructions. The user chooses
one of the scenarios depending on the current needs. The system adjusts the operation
modes of devices and units based on the task, taking into account the time of day,
weather, lighting and the location of the user. The scenario is selected using the touch
panel or remote control.
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Thus, management of the building's systems with the help of the complex
makes it possible to use the building's resources as efficiently as possible, to save
them, as well as to monitor the condition of the equipment and various engineering
communications of the building.

Reliability is one of the main requirements for power supply systems, and it
1s determined by the number of independent power sources and the importance of the
power supply scheme. According to the rules for the arrangement of electrical
installations, which ensure the safety of the operation of electrical devices, the
reliability of power supply is classified as follows:

« reliability of electricity supply;

* quality of electricity;

* saving resources;

» the possibility of introducing a modification of the supply technology and
development of a smart house;

* no harmful impact on the environment.

These requirements are provided for in the design and operation of intelligent
power supply systems. The system is part of energy systems and in the energy task is
simpler and more complex from the point of view of the use and transformation of
electrical energy for the technological purposes of providing electrical energy.
Electric receivers as an electrical part of technological devices are mandatory
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elements in the system and in many respects determine the quality of this system and
its parameters.

When designing electricity consumers, they are mainly systematized according to the
reliability of power supply, operating modes, power, voltage and type of current.

1.3 Technical features of modern home automation systems

When the circuit breaker is turned on, AC power is fed into the smart home network,
where the power is redistributed across the network, supplying all electrical receivers.
Devices, having received power, send a signal to the main controller. The controller
manages all consumers, devices, and also sends the owner a report on the state of
these consumers.[10]

In figure 1.2. the wireless control method is shown. In these systems, unlike wired
ones, the signal from the control devices to the executive mechanisms goes through
the radio channel, and not through the wires. This allows you to reduce the number of
wires, money, and time for installing the system. These systems can be mounted on
ready-made objects with classic wiring.

Each wireless "switch" is also a radio transmitter that communicates with all other
"switches". In this way, you can get the maximum efficiency and performance of a
smart home. This developed scheme can be presented in Figure 1.3.
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Fig. 1.3 Electrical schematic diagram.

Analysis of electrical defects
During the operation of the smart house, malfunctions may appear inside the smart
house in the electrical equipment over time, which must be eliminated when they
appear. Malfunctions often lead to failures or incorrect operation of electrical
equipment, which leads to unrooted situations inside and outside the smart home.
Thus, it is necessary to take appropriate measures and conduct an analysis of
electrical equipment malfunctions for their further early detection and improvement
of the smart home system presented in Table 1.1.

A smart home is an intelligent intelligent control system that combines all
equipment important for various purposes in the field of security, life support,
entertainment and communication into a single package. Each smart home system
consists of many sensors through which information signals are received, and
executive mechanisms.

One of the main advantages of smart buildings is the comfort they provide to their
people. Management of building lighting and advanced information structure. The
climate control system makes it possible to reproduce the conditions of different
climate zones in different rooms.

The electricity supply of a smart house is carried out according to the rules of safety
technology.

The building is located at a distance of 1.2 km from the main step-down substation
(GPP), the voltage is 1 kV. The distance between the GPP and the power system is 12
km.

So, the "smart house" system includes the following automation objects:

» lighting management;

* control of electric drives;

* climate control;
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* management of the ventilation system;
* Systems management:
* video surveillance systems;
* OPS (fire alarm protection);
» ACS (access control systems);
» monitoring of loads and emergency conditions;
« control of engineering equipment from touch panels;
* management server.
Management methods and classification of electricity consumers, power supply
reliability categories.
The soil near the building is chernozem with a temperature of +15 © C. The frame of
the building 1s made of block sections 3 m long each.
The "Smart House" system is becoming more and more popular, offering comfort,
convenience and security. One of the key aspects of a smart home is the emergency
control and prevention system, which can help prevent accidents such as fires, gas
leaks, flooding, and power outages.
A practical approach
To develop an effective system of control and prevention of emergency situations in
"Smart House", it is important to approach it from a practical point of view. This
includes:
Identifying Potential Emergency Situations: The first step is to identify all potential
emergency situations that could occur in the home. This can include fires, gas leaks,
flooding, power outages, and other hazards such as carbon monoxide leaks or
intrusions.
Selection of appropriate sensors: For each potential emergency situation, appropriate
sensors should be selected. For example, smoke and heat detectors can be used to
detect fire, and gas detectors can be used to detect gas leaks.
Development of an alert system: the system should have a clear and effective
mechanism for notifying residents of an emergency situation.
This may include audio alerts, visual alerts, push notifications to smartphones, or
other methods.
Taking action: the system must be able to take action to prevent or minimize the
consequences of an emergency. This may include automatically turning off electrical
appliances, shutting off the gas or water supply, or activating the fire extinguishing
system.
There are many different schemes for control systems and prevention of emergency
situations in "Smart House".
A Simple System: This system uses smoke and heat detectors to detect fire and an
audible alarm to alert occupants.
A more sophisticated system: This system may include smoke and heat detectors, gas
detectors, flood detectors, and an alarm system with audible and visual signals. Such
a system may also include automatic shutdown of electrical appliances, shut-off of
gas or water supply, or activation of the fire extinguishing system.
Integrated system: This system can be integrated with other "Smart House" systems,
such as lighting system, heating system and security system.
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This allows the emergency control and prevention system to interact with other
systems for more comprehensive protection.
The principle of operation of the system of control and prevention of emergency
situations in "Smart House" is as follows:
1. Sensors in the house constantly collect data about the environment.
2. These data are analyzed by the system to detect any signs of an emergency
situation.
3. If an emergency situation is detected, the system activates the notification
mechanism and takes measures to prevent or minimize the consequences of the
accident.
The system of control and prevention of emergency situations in "Smart House" has
many advantages, in particular:
Improving safety: The system can help prevent accidents and save lives.
Damage reduction: The system can help minimize the damage caused by accidents by
protecting property.
We will describe, in part, a more complex system of control and prevention of
emergency situations in "Smart House"
1. Smoke and heat detectors: Placed in bedrooms, living rooms, corridors and other
living spaces. When smoke or temperature rise is detected, the sensor sends a signal
to the central controller.[10]
2. Gas sensors: They are placed in the kitchen, near gas boilers and other sources of
gas. When a gas leak is detected, the sensor sends a signal to the central controller.

06 1!
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Figure 1.4 Setting up the MQ-2 gas sensor
3. Flood sensors: Placed in bathrooms, in the kitchen, under the washing machine and
in other places where water leaks are possible. When water is detected on the sensor,
the sensor sends a signal to the central controller.
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Figure 1.5 Connecting the flood sensor to the alarm system

4. Carbon monoxide leak detectors: Placed in boiler rooms, garages and other places
where carbon monoxide 1s used. When carbon monoxide 1s detected, the sensor sends
a signal to the central controller.

Central controller: Receives signals from sensors.

 Analyzes signals and determines the type of emergency.

* Activates the warning system and takes measures to prevent or minimize the
consequences of an emergency situation.

Notification system:

* Sound signals: Siren, bell, loudspeaker.

* Visual signals: Flashing red lights, LED panels.

* Push-messages: To residents' smartphones.

Activities:

* Blocking gas supply: Electromagnetic valve on the gas pipeline.

* Blockage of water supply: Electromagnetic valve on the water supply.

* Fire extinguishing system: Sprinkler system, gas extinguishing system.

» Automatic shutdown of electrical appliances: Sockets with remote control, smart
switches.

A more complex system of control and prevention of emergency situations in "Smart
House" works on a principle similar to a simple system, but with additional
capabilities.[12]

1. Sensors: The system uses a wide range of sensors to detect various emergency
situations such as fires, gas leaks, flooding and power outages.

2. Alert system: The system has a more sophisticated alert system that can include
sound signals, visual signals and push notifications to residents' smartphones.

3. Measures: The system can take more decisive measures to prevent or minimize the
consequences of an emergency situation. This may include automatically turning off
electrical appliances, shutting off the gas or water supply, or activating the fire
extinguishing system.
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4. Integration: The system can be integrated with other "Smart House" systems,
which allows it to interact with other systems for more comprehensive protection.
Example of work:
1. Gas leak: A gas sensor in the kitchen detects a gas leak and sends a signal to the
central controller. The central controller activates an audible and visual alarm, sends
push notifications to residents, automatically shuts off electrical appliances in the
kitchen, and shuts off the gas supply.
2. Fire: A smoke and heat sensor in the living room detects smoke and temperature
rise and sends a signal to the central controller. The central controller activates an
audible and visual alarm, sends push notifications to residents, automatically turns on
the lights in the house and activates the fire extinguishing system.
3. Flooding: The bathroom flood sensor detects water on the sensor and sends a
signal to the central controller. The central controller activates an audible and visual
alarm, sends push notifications to residents, automatically turns off electrical
appliances in the bathroom and shuts off the water supply.
Advantages:
* a wider range of protection: The system can protect against a wider range of
emergency situations;
» more effective notification: The system can more effectively notify residents about
emergency situations;
* more drastic measures: The system can take more decisive measures to prevent or
emergency situations.
Integrated heating system in "Smart House"
Description and principle of operation:
1. Sensors:
* temperature sensors: They are located in each room where the temperature needs to
be regulated;
* outdoor temperature sensors: They are located on the facade of the building;
* pressure sensors: Monitor the pressure in the heating system.
2. Central controller:
* receives signals from sensors;
« analyzes the signals and determines the optimal temperature in each room,;
« controls the operation of the boiler and other equipment of the heating system;
« it is recommended to use a central controller that is UL 947 or EN60728-10
certified.
3. Boiler:
* heats water for the heating system;
* can be gas, electric or solid fuel;
« controlled by a central controller.
4. Thermostats:
* allow you to manually adjust the temperature in each room;
* can be connected to a central controller or work autonomously.
5. Radiators:
* heat is distributed in the rooms;
e can be cast iron, steel, aluminum or bimetallic.
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6. Pipes:
« transport hot water from the boiler to the radiators;
* can be metal or plastic.
7. Integration:
* The heating system can be integrated with other "Smart House" systems, such as the
lighting system, the security system, and the ventilation system;
« it allows the heating system to work more efficiently and economically.
Example of work:
1. In the morning: The resident gets out of bed and sets the thermostat in the bedroom
to a higher temperature. The central controller receives a signal from the thermostat
and increases the power of the boiler to heat the water in the heating system.
2. Afternoon: Resident goes to work. A central controller lowers the temperature in
the house to save energy.
3. Evening: The resident returns home.
A central controller lowers the temperature in the house to save energy.
3. Evening: The resident returns home. The central controller receives a signal from
outdoor temperature sensors and reduces the power of the boiler so as not to overheat
the house.

Advantages of an integrated heating system:

* energy saving: The system can automatically adjust the temperature in the house to
save energy;

 comfort: The system can provide a comfortable microclimate in each room;

* ease of use: the system can be controlled using a smartphone or tablet;

safety: The system can monitor the pressure in the heating system and report
accidents.

Disadvantages of an integrated heating system:

1. Cost: An integrated heating system can be more expensive than a traditional
heating system. This is due to additional costs for sensors, central controller,
thermostats and other equipment.

2. Complexity: An integrated heating system can be more difficult to install and
maintain than a traditional heating system. This is due to the need to configure and
program the central controller and other equipment.

Dependence on electricity: The integrated heating system depends on electricity to
operate the central controller, thermostats and other equipment. Power outages can
cause the heating system to stop working.

4. Possibility of breakdowns: Like any complex system, an integrated heating system
can fail. This can lead to expensive repairs or equipment replacement.

5. Cybersecurity: An integrated heating system can be vulnerable to cyberattacks.
This can lead to attackers being able to take control of the system and change the
temperature settings or even turn off the heating.

Incompatibility: Some components of the integrated heating system may be
incompatible with each other. This can make installation and maintenance of the
system difficult.
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7. Limited mobility: Some integrated heating systems do not allow remote
temperature control. This can be inconvenient for people who often travel or are
away.
8. Need for qualified personnel: The development, installation and maintenance of an
integrated heating system requires qualified specialists. This can increase the cost of
ownership of the system.
9. Need for updates: An integrated heating system may require software and
hardware updates over time.
The need for constant control: An integrated heating system needs constant control
and adjustment for optimal operation. This may be uncomfortable for some people.
It is important to note that the benefits of an integrated heating system, such as
energy savings, comfort and ease of use, may outweigh these disadvantages for some
people.
The possibilities of the system are extremely wide (and are becoming wider every
day). Smart home technologies in one way or another affect almost all aspects of our
lives, bringing comfort, security and peace of mind to our lives.
1. Light control
This element of the "Smart House" system is simply and unobtrusively called "smart
light". Practically every person has encountered this technology in one way or
another in everyday life. For example, a light in a stairwell that lights up when
someone enters and goes out again when no one is in the stairwell. But this is only
the simplest example of using "smart light". In advanced smart homes, this option can
perform many more functions:
controls daylight by automatically opening/closing curtains, blinds and blinds;
* adjusts the brightness of electric lighting, focusing on such parameters as the time of
day and the presence of people in the room,;
+ automatically darkens the room when the TV or projection device is turned on;
* simulates the presence of people in the house to avoid attempts of illegal entry;
* implements design ideas ("lighting scenarios") by shading individual interior
elements and accentuating lighting in other areas;
» flexibly adjusts to user algorithms: turns on bright lighting when waking up, sets a
soft mode when watching TV, etc.;
Allows remote control of apartment lighting via smartphone or remote control.[4]
Some smart light elements, such as the Elgato Avea bulb, allow you to adjust not
only the brightness of the light stream, but even change its color nuances, according
to the wishes of the user.
2. Management of heating, ventilation and air conditioning
The abbreviation HVAC (heating, ventilation, air conditioning) means the benefits of
life, which provide comfortable parameters of temperature and humidity. In other
words, they create a favorable microclimate that does not depend on engineering
communications and other external factors.
The integration of the heating, ventilation and air conditioning system into a single
heating, ventilation and air conditioning module is a fundamental principle of the
smart home philosophy. Because only together they create a comfortable
environment for a person in the house.
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The HVAC complex in the "Smart House" structure solves the following tasks:
Maintains a favorable temperature in the room. For this, readings of weather and
climate sensors are used, based on which the settings of radiators, electric heaters
and/or underfloor heating are adjusted.
Savings in heating costs. This is achieved by reducing the intensity of heating when
the air temperature rises, or by completely disconnecting the battery.[4]
Controls and regulates the operation of the dehumidifier, humidifier, air ionizer,
based on the data of hygrometers.
Provides timely and sufficient supply of fresh air, as well as room cooling,
controlling the operation of fans and air conditioners.
Saves water consumption by automatically closing the valves when there are no
people in the house.
3. Security management
The "Smart House" system provides for two levels of security: engineering and
personal. Engineering safety includes the following functions:
» monitoring of water pipe leakage;
* automatic fire extinguishing;
* prevention of short circuits.
As for the personal safety of you and your family, in this area, the "smart home"
provides a wide range of opportunities:
 monitors the home territory: with the help of IP cameras, video intercoms, motion
Sensors;
* turns on the alarm and/or calls security in case of unauthorized entry into the home;
* controls access rights to the house (using a controlled door lock).

4. Intelligent control of the device

The modern market offers a wide variety of "smart" gadgets for household needs:
robot vacuum cleaners, computerized refrigerators, smart pressure cookers, smart
kettles and much more. Smart home technology allows you to set up convenient and
centralized with the help of these ingenious products. They are automatically turned
on and off at certain times, put on charge, cleaned.

5. Observation of children and animals

"Smart house" is also good because it can take care of our household and pets. In
particular, arrange to watch children and pets. This includes the following aspects:
 monitoring in real time: using surveillance cameras, infrared sensors and monitor
monitors;

* restricting access to the premises or to the street: due to the use of smart locks;

* location tracking: using smart watches or collars equipped with a GPS module.[12]
Types of systems

You can make a smart house according to various schemes, depending on the type of
equipment and communication protocol. Software and hardware complexes for smart
houses are conditionally divided into several types.

wired

Components exchange data directly through wired connections.

Sensors send signals to the control unit, and end devices receive control commands.
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Fast response, which eliminates the problem of transmission of pulses in wireless
environments where the signal level is not sufficient.
The data bus is not overloaded with many pulses.
It is necessary to lay wires, communications are planned at the stage of construction
of the house.
Installation is difficult and requires serious labor.
A complete redesign of the complex or its segment may be required.
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Figure 1.6 An example of a wired smart home
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Wireless

Devices are connected to control units wirelessly. Wires are not needed, the
solution is suitable for almost any configuration of premises without reworking them.
Communication via a radio channel somewhat limits the capabilities of the system
and its scale in space. All devices must be in range of the network. This problem is
partially solved by using mesh networks.

When working via IR, the devices must be in direct line of sight from each
other.

Centralized solutions

Equipped with a central control unit. The unit monitors and synchronizes the
interaction of smart home components through a common bus and ensures the
execution of user commands. The main device unites and coordinates network
elements. Functionality depends on the hardware capabilities of the control module
and its built-in software.

If the "brain" of the system fails, it loses its efficiency.

Devices work in the same network, but without a single control center. Each
element is an independent server. There is no danger of losing functionality due to
problems with the central unit. There are many controls that can complicate and
complicate the setup and debugging process.

Son



83
Open protocol network
There are different manufacturers that use specific communication protocols and
command formats in their equipment.
You can mix equipment from different manufacturers without fear of incompatibility.
In some cases, it may be necessary to adapt scheme elements due to the nuances of
protocol implementation.

The developer implements devices using his own protocol and command
language. Only elements created by the vendor (or certified by it) are allowed to be
used.

All components are highly compatible (usually also meaning backward compatibility
with older versions of peripherals).

Third-party equipment will not be able to connect to the system. In certain cases, this
problem is solved by the developer who exposes the API.

Main elements and sensors:

* the main unit (may not be in a decentralized scheme);

» water flow sensors;

» smoke detectors;

* temperature sensors;

 motion and lighting sensors;

e surveillance cameras;

« ventilation of a smart house;

* system of remote opening/closing of blinds;

» multimedia management;

* devices for controlling heating, electricity and water supply;

The first thing that is necessary to start work on creating a smart house is to decide
whether its future owner will independently select, install and configure the
equipment, or use a ready-made turnkey kit.[12]

Ready "smart house"

Today, there are various technology companies and contractors on the market
that offer selection, installation of the smart home system and customization of
components according to the wishes of the customer. The advantage of this approach
is that the client will not have to worry about anything, the organization's specialists
will do all the work, starting with the selection of gadgets and ending with their
installation, configuration and connection.

But there are also disadvantages:

the user does not control the process and does not know the details of the system
structure;

The cost of such a decision will be quite high, on average, from two thousand dollars
and above.

The option is suitable for those who want not to delve into the details and get
a system that "just works".

The Chinese company Xiaomi is known today for its inexpensive smartphones,
which conquer the budget market thanks to their high quality and impressive
characteristics. However, the company does not only manufacture smartphones -
many unusual and innovative devices regularly appear under its wing. For example,



84
relatively recently it presented its own solution for home automation - Smart Home
Suite.

Today, this system is far from what we mean by a smart home - there are still few
devices that can be integrated into it. Despite this, we can hope that the list of
supported devices will be updated in the near future.

Now the Smart Home Suite includes the hub itself, the controller, motion and
door opening sensors, as well as a universal button. Smart Home Suite can control a
considerable number of devices from Xiaomi and other manufacturers.

As a central hub device, we have a rather large "tablet" that connects to the power
supply unit. There is support for control from a smartphone through a special
application.

The hub can connect to the Internet, which allows you to monitor the status of
devices from a distance. By purchasing Smart Home Suite, you will be able to control
MiTV TVs, speakers, smart lamps, air humidifiers and other household appliances.

Smart Home Suite, which will save you from creating a smart home with
your own hands, will cost approximately UAH 4,000, which is inexpensive,
considering the equipment and capabilities. And yet, this device from Xiaomi is far
from the concept of "smart home", which implies more flexible options. Smart Home
Suite is an easy way to automate the operation of electrical devices in your home.[1]
Original Xiaomi Mijia Yeelight LED Table Lamp, Smart Table Lamps, Table Lamps,
Wi-Fi.

Original Xiaomi Yeelight Table Lamp, Mijia LED Smart Table Lamp, Table Lamp,
LED Lamp.

Xiaomi Mijia Smart Home Kit, Door Gateway, Window, Human Body Sensor,
Temperature Sensor.

And this smart gadget has already been developed by the search giant, which
has not yet gained much popularity in the world, but everything is ahead.

Google Home is a kind of Google Assistant (the same as "OK Google"), which has its
"home" in the form of a compact Bluetooth speaker. In general, this is an analogue of
the Xiaomi Smart Home Suite, only more expensive and with greater potential. It can
do almost the same thing, but stands out, of course, with the possibility of voice
search.[12]

Now you don't have to force your smartphone and Google Assistant to find all kinds
of information, starting from the birthday of the author of "Parents and Children" and
ending with the question of how much an elephant weighs - just sit on the sofa and
say "OK Google".

Google Home can control various devices, so that the user thus makes his
own smart home with a smarter TV and video surveillance system. There are already
a lot of compatible devices today (Android smartphones, TV set-top boxes, some
household appliances), and over time there will only be more of them.

In addition, Google Home, in order to really feel like a smart home, supports some
interesting services.

Amazon Echo

Another fresh development of the American company, which is a complete analogue
of Google Home. Only instead of Google Assistant, Amazon Echo has “Alexa” as a
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voice assistant. In the global market, as usual, the device has not yet gained
widespread use, but the situation should improve over time.

Amazon Echo can play your favorite music, it can be integrated into a smart home
system to then control various appliances. Amazon Echo is very easy to set up and
manage, which is done using a special application on a smartphone.

Now the smart speaker looks quite interesting, but, like its predecessors, it is
limited in capabilities.
Independent installation
If you assemble a "smart house" with your own hands, you can choose high-quality
(and at the same time inexpensive) components, install them and configure them
according to your own idea. There is a lot of affordable "smart" equipment on the
market, which allows you to implement even the most complex software and
hardware architecture.
Among the conventional disadvantages of this approach, we note that the owner of
the system will have to perform a lot of serious work: prepare a scheme of a smart
house, decide on the choice of equipment and interaction protocols, purchase
components, mount and configure them.

For many smart gadgets, you will have to write automation scripts, and you
will need to understand how to make this or that setting.
The situation is complicated by the fact that "smart houses" are not uncommon, many
people are engaged in their construction, who describe their experience, problems
that arise during work, and ways to solve them on forums and websites. And you can
always refer to this experience.
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bigayianvni consauni naneni

BIFACIAL SOLAR PANELS

FRONT COVER GLASS

BIFACIAL SOLAR CELLS

SUNLIGHT TO THE
MODULE FRONT

REAR COVER
GLASS
REFLECTED DIFFUSE
SUNLIGH




Domoenexmpuuna nanenv Panasonic VBHN3308J47

TexHiyHi

Xapakmepucmuku:

Tun - MOHOKpucmaniyHa

Maxkcumanvrna nomyoscnicmo — 330W
Hanpyza maxkcumanbnoi nomysxcHocmi —
58V

Cmpym makcumansHoi nomyscrocmi — 5.7
A

Maxcumanvna nanpyea cucmemu - 1000V
Cmpym kopomkozo 3amxnenns — 6.07 A
Baea — 18.5 ke

Hlupuna — 1053 mm

Bucoma — 1590 mm
Enepeoepexmusnicmo — 197 V/m"2
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Pozmiugenns @EY na oaxy oyounky

124 nocni1oBHO-TIapanenbHo 3'€THAHUX MOIYIIB
po3TalIOBYIOThCS 110 cXeMi 31 x 4 3 Hanpyroto 58%4 =232B ta
crpymoM 176.7 A. Tloryxuicte CEY cranoButs 41 kBt




