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ABTOHOMHa OCBITNIOBaHa CUCTEMA MICTUTb BIiTpOreHepaTop 3 TOHKOMMIBHUMW COHAYHUMU MaHensmu.
lbpyvaHe mkepeno XMBMEHHS BCTAHOBIIEHE Y BEPXHIi YacCTWHI CTaneBOi KOHIYHOI onopu, 4O SKOI
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KopucHa mogensb HanexuTb 00 CTauioHapHUX aBTOHOMHWUX eNeKTPOOCBIToBaNbHUX YCTaHOBOK 3
ribpngHUMN oxepenamm BigHOBMOBAHOI eHeprii, 30Kpema A0 CBITUIbHUKIB 30BHILLHBOrO OCBITNIEHHS,
NPU3HaYeHNX NepeBaXKHO A5 OCBITNIEHHS TEPUTOPIN HAaCeNeHUX NYHKTIB Ta NapKOBMX 30H.

Binoma KOHCTpyKLiS aBTOHOMHOI CUCTEMMW 30BHILLIHBOIO OCBITNIEHHA HA OCHOBI BiTPOEHEPreTUYHOI
yctaHoBku [[Mart. 113625 YkpaiHa, MIK FO3D 9/00, FO3D 9/10, F21L 13/00, F21S 9/00; Ne
u201607337; 3aaen. 06.07.2016; onybn. 10.02.2017, 6ton. Ne 3/2017], ska MIiCTUTb NepeBaxHO
BEpPTMKaNbHO-OCbOBY BITPOEHEPreTUYHY YCTaHOBKY, PO3MiLLeHY Ha LLOrmi, 3'€4HaHy 3 akyMynsiTOPHOO
OaTtapeeto, ONOK ynpaBmiHHSA CUCTEMOK OCBITNIEHHS Ta oOcBiTNtOBanbHi namnu. Kpim uporo,
OCBITMIOBanbHi NaMnu po3TalloBaHi B fionaTtax BepTUKanbHO-OCbOBOI BiTPOEHEPreTUYHOT YCTaHOBKM,
aepoauHaMiyHi NOBEPXHi SKMX BMKOHAHI i3 Mpo30oporo abo HamiBMpo30oporo Martepiany, a BHYTPILUHI
NMOWMHN HeaepogMHaMiYHMX MOBEPXOHb JonaTer MOKPWUTI  CBITNOBiAbMBatuMM  Martepianom,
Hanpuknag, anoMiHieBo Onbrow, Mpu LbOMY BEpXHA YacTMHAa LWOMMKW BUKOHAHa Takow, LWo
06epTaeTbCsa pa3oMm i3 nonaTaMu BiTPOEHEPreTUYHOI YCTAHOBKM, @ HWDKHA YacTMHA LLOIMM BMKOHaHa
HEPYXOMOIO i B Hi/i pO3MiLLLIEHNIA aKyMYMSTOP AN HAKONUYEHHS eneKkTpoeHeprii B AeHHMI Yyac aobu, a
3BEpXY - eneKkTporeHepaTop, HEPYXOMUI CTaToOp SIKOro po3MilleHni 6e3nocepeaHbo B LWOrMi, a poTop
- Ha oci 06epTaHHSA YaCTMHM WOornu, Wo obepTaeTbea.

OpHUM i3 OCHOBHMX HEOOrMiKiB BiOMOro TEXHIYHOIO pPilleHHs1 € obmexeHa 0bnacTb 3aCTOCYBaHHS
32 paxyHOK TOro, WO OCBITNEHHS Bi4 OCBITMOBANbHMX Nlamn, $Ki BCTAHOBMEHI y nonaTax
BiTPOEHEPreTUYHOI YCTAHOBKU, € HE CCPOKYCOBaHUM Ha BM3HAYEHY NIIOLLY, @ NOCTINHO 3HAXOAUTbLCA Y
PYXMBOMY CTaHi, TaKoX KyT BCTAHOBMEHHS OCBITMNOBaNbHUX Namn A0 NoBepXi OCBITNIEHHA CTAHOBUTL
900, L0 TaKoX 3HWXKYE PiBEHb OCBITIIEHOCTI MOBEPXOHb.

Hainbnmxymm aHanorom € ribpuagHa BiTPOCOHSAAMHaA ycTaHoBKka [[aT. 154146 Ykpaina, MINK H02S
10/12; FO3D 3/06, Ne u202301972; 3asen. 26.04.2023; onyon. 11.10.2023, 6ton. Ne 41/2023], ska
MICTUTb OMOPHY BIiCb, HA AKYy 3a AOMNOMOrol ABOX MiAWMMHUKOBUX OMOP KPINUTbCHA Kapkac, 4O SIKOro
KpiNnaTbCA NOBITPSAHI nonaTi HYWXKHLOI LMMIHAPUYHOT YacTuHM 3a Tunom potopa CaBoHiyca, npu Lbomy
NOBITPSAHI NoNaTti BEPXHbOI KOHYCHOI YaCTMHW MaiTb OBOMexyBanbHy 3acniHKy Buxody MOBiTps i3
30BHIWHBOI CTOPOHWU. 3rigHO 3 KOPWCHOK MOAENM, Kapkac Mae (opMy BUTAMHYTOMO KOHYCa,
NOBITPSAHI TONaTi BEPXHbOI KOHYCHOI YaCTUHW BUTATHYTOI (POPMKM po3TalloBaHi Mig KyTom Haxuny 45°
[0 OMNOPHOI OCi, @ Ha iX NOBEPXHi BCTAHOBIEHI MHy4Ki TOHKOMMiIBHI POTOENEKTPUYHI NaHeni.

3aranbHUMKM ICTOTHUMKM O3HaKkamu BiQOMOrO aHanory 3 3asiBNEeHOK KOPWCHOK MOoJenmno €
KOHCTPYKLiS BiTpOreHepatopa 3 TOHKOMMAIBHUMU COHAYHMMM NaHENAMMU, L0 pO3TalloBaHi Ha nonartsax
NOro BEPXHbOI YaCTUHM.

Heponikamn BiAOMOT KOHCTPYKUii € HEeBW3HaYeHiCTb ranysi 3acToCyBaHHs, BiACYTHICTb
aKyMynaTopHoi 6aTapei A4nst HAKOMMYEHHS eHeprii Ta aBTOMaTU30BaHOi CUCTEMU KEPYBAHHS.

B ocHoBy kopucHOI Mogeni nocTaBneHo 3ajady BAOCKOHANEHHS BiAOMOro TEXHIYHOro pilleHHs
AN 3aCTOCyBaHHA Yy cknafi aBTOHOMHOI OCBITMOBanbHOI CUCTEMWU, WO MICTUTb BiTporeHepaTop 3
TOHKOMNIIBHMMMW COHAYHUMU NaHenaMu, sika byae maTv NigBULLEHI NOKA3HMKN eHeproedeKTUBHOCTI Ta
HaginHOCTi poboTU 3a paxyHOK BCTaHOBMEHHS TiOPUAHOIO mkepena XWBIEHHS Yy BEepXHi YacTuHI
cTaneBOi KOHIYHOI onopu, A0 SKOI MPUMEAHAHA WTaHra Ans KpinneHHs LED-CBITUNBbHUKIB Ta B HUKHIN
YaCTMHI 9KOI po3TalloBaHe OrnsgoBe BiKHO, 3a SIKMM BCepeauHi Onopu posMilleHa iHTenekTyanbHa
cucTemMa KepyBaHHS MOTOKaMu NMOTYXXHOCTI Ta reneByMMU akymynsaTopamu, WO po3TalloBaHi nopsg 3
Helo y 3emIli y BaHAanoCTiliKin Ta BOAOHEMNPOHUKHIA KOpooL,i.

CyTb KOPUCHOI MOAEN NOSICHIETLCH KPECNEHHAMMN, Ha AKX 306pakeHo:

- pir. 1 - aBTOHOMHa cuCTeMa OCBITNEHHS 3 riOPUAHUM D)Kepenom eHeprii, KIHemaTu4Ha cxema;

- bir. 2 - aBTOHOMHa CMCTEMA OCBITNEHHSA 3 riOPUAHMM OXXepenom eHeprii, PyHKUioOHanbHa cxema.

PospobneHa aBTOHOMHa ocBiTNoBanbHa cuctema (cpir. 1) KOHCTPYKTMBHO CKMNagaeTbca 3
riobpuaHoro mxepena eHeprii, BAKOHAHOro 3 BiTporeHepaTopa pOTOpPHOro Tuny 1, Wo cknagaetbcs 3
KoMOiHauii gBox TuMiB nonaTten, a came NOBITPSIHI NonaTi HYWKHBOT LMMNIHAPUYHOT YaCTUHN 3a TUMOM
potopa CaBoHiyca i NOBITPsHI nonaTi BEPXHbOI KOHYCHOI YaCTUHW, Ha MOBEPXHi SIKMX BCTAHOBMEHI
rHy4Ki TOHKOMNNIBHI hoTOENekTpunyHi naHeni 2. NbpugHe OXXepeno XMBMNEHHS po3TalloBaHe y BEPXHIn
yacTuHi onopu 4, Ha KM BCTaHOBMEHI OBa CBITNOAIOAHUX CBITUNbHWKA 3 Ha wWTaHsi. [Ons
3abe3neyYeHHs CTINKOCTi KOHCTPYKLUII ornopa BMKOHaHa CTaneBO, KOHIYHOK A0 MiCus MpUEOHaHHS
CTiViKOIO, Ha SKi BCTaHOBMEHO ribpuaHe Oxepemno eHeprii. B HWKHIA YacTuHi onopu posTalloBaHe
ornagose BiKHO 5, Ha MOro piBHI BCcepeaunHi onopu po3milleHa iHTenekTyanbHa cuctema KepyBaHHS
komnnekcom 6. Mopsag 3 onopotk y 3emni po3TalloBaHa Kopobka 3 reneBMMy akymynstopamu 7.
KOHCTpyKTMBHO KOpoGKa Ans akyMynsiTopiB Npu3HavyeHa Ansi BCTAHOBIMEHHSA Ha rMMOWHI nig 3emneto,
Taka ocobnUBICTb [03BOSMISIE YHUKHYTU BUCOKMX JiTHIX TemnepaTyp Ta 3aHagToO XOMOAHUX 3MMOBUX
TemnepaTyp. Takox Kopobka € BaHO4amnoCTiiKOK Ta BOOOHEMNPOHMKHOW, Mae 34aTHICTb po3cioBaTy
Tenno Big rpynu akymynaTtopiB 7. [JooaTtkoBO Y  KOMMMEKTi 3 KOPOOKOH 3aCTOCOBYETLCSH
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nonieiHinNxnopugHa Tpyba i3 CMCTEMOK MPUMYCOBOI peumnpKynsuii KapTepHux rasis ang kabenis, LWo
NPUELQHYIOTb aKyMYNATOPU 0 3aranbHOI LLMHU XXUBEHHS KOMMNIEKCY.

CuncTtema npautoe HaCTynHUM YMHOM (cpir. 2): Npu HASBHOCTI BITPY Ta COHAYHOrO BUNPOMIHIOBAHHS
poTOpHUIA BiTporeHepaTop 1 i rpyna COHAYHMX NaHenem 2, pos3TalloBaHMX Ha BiTpoOreHepartopi,
reHepyloTb eNeKTPUYHY eHeprilo, sika NO4AETbCs Ha KOHTPOMep y CKnagdi iHTenekTyanbHOoi cucteMm
KepyBaHHs komnnekcom 6. KonTponep Tuny MPPT (KoHTpornep i3 (pyHKUIE MOLYKY TOYKM
MaKCMMarnbHOI MOTYXXHOCTI) y Cknagi iHTenekTyanbHOi CUCTEMWN KEPYBaHHA KOMMNIIEKCOM 6 O03BONSE
Hanbinbl edeKkTUBHO BMKOPUCTOBYBATM BCIO MOTYXHICTb COHSIMHOI MaHeni 3a paxyHOK BiOCTEXEHHS
MaKCMMarsibHOT MOTY)XHOCTI, WO FeHEepPYyeTbCA COHSIMHON NMaHenm 2 i ctagii 3apsgy 6noky reneBmx
akymynartopis 7. 2KMBNEHHS CBITNO4IOAHNX CBITUMBbHUKIB BUKOHYETLCS Bif refieBmx akymynsitopis 7,
OCTaHHi OCBITNIOIOTb MiCLEBICTb (TepuTopito). Yac yBIMKHEHHSI CBITUIIbHMKA MOXE BU3HA4vaTUCS
AodaTKoBOo BOyAOBaHWM iHTErpoBaHUM CYTIHKOBMM [OaTyMKOM (OaTyuk OCBiTReHocTi), abo X
KepyBaHHS aBTOHOMHOK OCBIT/IIOBANIbHOK CUCTEMOK MOXE BMKOHYBAaTUCH AWUCTaHUinHO 3a GSM-
3B'A3koM 8.

MopiBHANBHMI aHani3a Hanbnuxk4yoro aHanora Ta pPo3pobneHoi aBTOHOMHOI OCBITMOBANbHOI
CUCTEMMU NOKasye, L0 3asiBNeHa cMcTeMa Ma€e AOCTaTHi Ans MPakTUYHOTO BUKOPUCTAHHA BigMiHHI
O3HaKW MNOPIBHAHO 3 HANBMAVKYMM aHaNoOroMm.

TexHivHi nepeBarn KOPUCHOI MOAEri BUKIaAEHi HUXYe:

1. ABTOHOMHa OCBITMOBaHa CMCTEMa, B 3anexHOCTi Big noTyxHocTi LED-moaynis, moxe GyTtun
3acToCcOBaHa Ansi OCBITNIEHHSA Oyab-AKUX 30H HAceneHuxX NyHKTIB.

2. TigBUWeEHHA HagiHOCTI Ta eHeproedeKTMBHOCTI OCBITMOBANIbHOI CUCTEMM 3a pPaxyHOK
HasIBHOCTi Y KOHCTPYKLIT ribpnaHoro mxepena XXuBMeHHs Ta refieBux akyMyrnsTopiB.

3. MoxnumBicTb 30epiraHHA HeobXiaHOI KinbKOCTi eHeprii Ans poboTn ocBiTNOBaNbLHOI CUCTEMU 3a
paxyHOK BMOOpPY HeOoOXiAHOi KiNbKOCTI reneBuX akymynsiTopiB, PO3MilLleHHS1 SKMX He noTpebye
€KOHOMii nnoLwi, 60 Ti po3TaloBaHi NopsA y Po3MillleHi B 3eMni BaHAAMNOCTINKiA Kopoou,.

4. MoXnuBICTb ANCTaHLINHOIO KepPyBaHHS pexmMamMn poboTn aBTOHOMHOI OCBITOBAHOI CUCTEMMU
3a GSM-3B'a3kom abo aBTOMaTU4HO.

5. BigHOCHO BenuKkui TepMiH ekcnnyaTtauii 6e3 3HWKEHHA TEXHIYHUX XapakKTePUCTMK Ta BUCOKUM
piBEHb PEMOHTONPUAATHOCTI.

3abesneyeHHsa eKonoriYHOCTI npoueciB reHepadii, 36epiraHHs enekTpuyHOI eHeprii Ta i
nepeTBOPEHHS Y CBITIIOBY.

®OPMYIA KOPVUCHOI MOJESI

ABTOHOMHa OCBITMOBaHa cucTema, WO MICTUTb BIiTPOreHepaTop 3 TOHKOMMIBHUMMU COHSAYHUMU
naHensmu, sdka BiAPI3HAETbCA TUM, WO rOpugHe OXEeperno XMBMEHHA BCTAaHOBMEHE Y BEpPXHIN
YaCTWHI CTaneBoi KOHIYHOI Onopu, A0 AKOI NpuegHaHa wWTaHra Ang kpinneHHs LED-ceiTunbHukiB Ta B
HWXKHIM 4aCTWHI §IKOI pO3TalloBaHe OrnagoBe BIKHO, 3a $KMM BCEpeauHi onopu po3milleHa
iHTenekTyanbHa CUCTEMa KepyBaHHA MOTOKaMWU MOTYXHOCTI Ta reneBMMW akymyndtopamu, Lo
pO3TalLOBaHi NOPsA 3 HEK Y 3eMni y BaHAANOCTIilKiN Ta BOAOHEMNPOHUKHIA KOpoOoL,.
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