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BBEJAEHHUE

Hcnonp3oBaHre CUCTEM HAKOIUICHUS DHEPTUW Ha 0a3e CyMepKOHIEHCATOPOB
HOBOTO TIOKOJICHHSI KPOME DJHEProcOepeKeHHs, IMO3BOJSIET TAaKXKE PEIINTh Pl
HACYIIHBIX 331249 MMPU HAKOTUICHUH DHEPT U

- BO3MOKHOCTh HAKOTUICHHSI OOJIBIIIOTO KOJWYECTBA DHEPTHU 3a KOPOTKUU
IPOMEXYTOK BPEMEHH,

- JIOJITOBEYHOCTH W HAJIEKHOCTh CUCTEM HAKOILJICHHSI SHEPTHUH;

- OTCYTCTBHE KAKHUX-IUOO XUMHUYECKHX pEAKIUH, T.e. IKOJIOruuecKas
0€30MacHOCTb.

Ha nmaHHBIT MOMEHT, CYNEPKOHIECHCATOPHI IOCTENEHHO YJIYYIIalOT CBOH
XapaKTEPUCTUKHU, YTO TO3BOJIIET HCIOJIB30BaTh WX B PA3JIMUYHBIX YCTPOHCTBAX.
OdyeHb TMEPCHEKTHBHBIM HANPABICHUEM HCIIONB30BAHUS CYMEPKOHICHCATOPOB
SIBJISICTCSI COJTHEYHAsI SHEPTETHUKA. CYMEePKOHAEHCATOPHI MOTYT OBICTPO HAKaIJIUBATh
U BBICBOOOXKJIATh DHEPTHUI0 M TMPOCIYKHUTH COTHIO THICSY IMKJIOB, YTO JENAeT HX
MPUBJICKATEIHHBIMHU JIJIS1 UCTIOJIb30BaHUS B (DOTODIEKTPUIECKUX CUCTEMAX.

B TAHHOU IUCCepTalnu Ooyner paszpaborana nJabopaTopHas
doTodNeKTpruIecKasl yCTaHOBKA ¢ €MKOCTHBIM HAKOIMUTENIeM B OYyIyT pacCMOTPEHBI
NEPCIICKTUBBI  HMCITOJIB30BAHUS CYIEPKOHIECHCATOPOB KaK CHCTEM HAKOILICHUS

OHCPIruy Ha OCHOBEC ITOJIYUYCHHBIX SKCIICPUMCHTAJIBHBIX JaHHBIX.



OBIIAA XAPAKTEPUCTHUKA

Hean padoTbi:
Ilenpto  auccepramuu  SBISETCS  pa3paboTka J1abOpaTOPHOrO  MakeTa
(OTOANEKTPUIECKON YCTAHOBKH C €MKOCTHBIM HAKOIMHUTEIEM JYHEPTUH, COCTOSIUM

u3 0aTapeu CynepKOHICHCATOPOB.

IToJ10:keHus1, BLIHOCUMbIE HA 3AIIUTY:

CpaBHUTENBHBIM aHAJIN3 NIPEUMYLIECTB UCIIOJIb30BAHUS CYIIEPKOH/IEHCATOPOB
nepea aKKyMYJSITOPHBIMH OaTapesMu, BO3MOXKHOCTH 3aMEHbI aKKyMYJSTOPHBIX
OaTapeil B pa3IMYHBIX CUCTEMAX,

Pesynbpratel  uccienoBaHUS — pPasNUYHBIX - CHOCOOOB  TOAKITIOYEHHUS
CYTIEPKOHJIEHCATOPOB JIJIsl pabOTHI C (POTOINEKTPUUECKUMHU CUCTEMAaMU;

Co3nanne n1abopaTopHOrOo MakeTa - (OTODIEKTPUUECKOH YCTAaHOBKU C

CMKOCTHBIM HAKOIIUTCJICM SHCPIUN U aHAJIN3 TTOJTYYCHHBIX PE3YyJIbTATOB.

Anpofanus pe3yJibTaTOB AUCCEPTALUN

OCHOBHBIE TEOPETUUECKHUE U IPAKTUUECKUE PE3YIIbTaThl JUCCEPTALMOHHON
paboThl ObUIM TPENCTaBIICHbl B CIEAYIOIIEH HaydyHOW KOoH(pepeHUUu: 52 HaydHO-
TeXHU4YecKasi KoH(epeHlus cTyaeHToB U MaructpanToB BI'YUP: Te3ucs qoknanos —

MuHck, 2016 u B cTaThe B HAYYHOM KypHaje

CtpykTypa u 00beM qUCCEPTAIUU

Huccepranis COCTOMT U3 BBEACHUS, OOIIEH XapaKTEPUCTUKU PadOThI, TPEX
TJiaB, 3aKiioveHws, Oubmumorpaduueckoro cmucka. OO0beM  MarucTepcKou
JTUCCepPTAllUd COCTaBisieT 76 crpaHul, BKiIoudas 43 wurroctpanuu, 6 TaOmwmil,

oubmorpaduyeckuil CrMcoK u3 42 HauMEHOBAaHUH.



KPATKOE COAEP)KXAHUE

[lepBasg rjaBa JucCCEpPTAIMOHHOW pabOThl WMeEeT OO030pHBIA XapakTep.

PaccmarpuBaroTcsi aBTOHOMHbBIE (POTOIIEKTPUUECKUE CUCTEMBI, UX OCHOBHBIE Y3JIbl U
NEPCIEKTUBHBIE HANPABJICHUS HCIOJIb30BAaHUSI CYNEPKOHJEHCATOPOB B Pa3IMYHBIX
CUCTEMaX.

ABTOHOMHBIE (DOTOITEKTPUYECKUE CUCTEMBI HCIONB3YIOTCA TaM, A€ HET
CeTell IeHTPAJIM30BAHHOTO JyeKkTpocHaOxeHus. s obOecrieueHus SHEprueii B
TEMHOE BpeMsI CYTOK WJIM B NEPHOJbI 0€3 SAPKOTr0 COJTHEUYHOTO CBETa HeoOXxoauma
akkymynatropHas Oatapes. ADC 4YacTo HCMONB3YIOTCA ISl DJIEKTPOCHAOKEHUS
OTJENbHBIX JIOMOB. Majble CHUCTEeMBbl TMO3BOJISIIOT NUTaTh Oa30BYI0 Harpysky
(ocBelIEHME U MHOT 1A TEJIEBU30pP WK Paano). boslee MOLIHbBIE CHCTEMBI MOTYT TaK¥Ke
UTaTh BOASHON HACOC, PaJUOCTAHIINIO, XOJOIUIBHUK, JIEKTPOMHCTPYMEHT U T. II.
Cucrema COCTOMT U3 COJIHEYHOH IMaHENu, KOHTPOJUIepa, aKKyMYJISITOPHOUM OaTapeu,
kabenel, OAIEKTPUUECKON Harpy3Kd - U = MOJJACPKHUBAIOIICH CTPYKTYpbhl. [27]
ABTOHOMHBIE CHUCTEMBI NpEIHAa3HAYEHbl JJISl BJIEKTPOCHAOKEHUS Nepe/IBHKHBIX
O0OBEKTOB WM OOBEKTOB, YJIAJEHHBIX OT OCHOBHBIX JIMHHMHI 3ieKTporepenad (B
TPYAHONOCTYNHBIX MeECTaX, KyJa 3aTpyJHEHa WM SKOHOMHUYECKH HEBBITOJIHA
MPOKJIA/IKA JTUHUN).

AKKyMyJISTOpBL. B (DOTORNEKTPUUECKUX CHUCTEMaxX O0Os3aHbl YAOBIETBOPATH
psaay TpeOoBaHUM: OOsblIAsl [UKIMYHOCTH (KOJMYECTBO BBIAEP’KUBAEMBIX IMKJIOB
3apsia/paspsanga), Malblid camopaspsii, 0 BO3MOXKHOCTH OOJIBIION 3apsIHBIA TOK
(1 THOPUAHBIX CHCTEM C JKMIKOTOIUIMBHBIMU T'€HEPATOpaMH), IIUPOKUHN TUAra3oH
pabouyux TeMmIeparyp, a Takke MUHUMaiabHoe oOciyxkuBaHue. C y4yeToM HTHX
TpeOOBaHUI ISl PA3IMYHBIX CUCTEM 3JIEKTPOCHAOKEHMSI CO3[IaHbl aKKyMYJSATOPBI
rIy0OKOoro pazpsiaa. [[is COTHEYHBIX CUCTEM CYIIECTBYET UX Moaudukarus solar.[2]
Takne AKDB wumeroT orpomHelii pecypc npu Lukiuyeckod padore. Hawubosee
HNOMYJSIPHBI B HACTOSIIEE  BpEMs  CBUHUOBO-KUCJIOTHBIE  aKKyMYJISITOPBI.
Kontponnepsr 3apspa-paspsaa  (K3P) akkymynstopueix Oatapeit (AKB) B

CONMHEYHBIX (oTodNeKkTpudeckux ycTaHoBkax (CDPDY) KOHTPOIUMPYIOT YpPOBHU



3apsiia u paspsana (State of charge (SOC) u depth of discharge (DoD)) AKb u npu
HEOOXOJUMOCTH OTKJIIOUAIOT WIM MEepenoJKiodaiT coinHeuHywo Oatapeto (CB) u
Harpy3ky. K3P B mepByto ouepear HEOOXOAUMBI JJIsl ONTUMHU3AIUNA U PETYIUPOBKU
pexxumoB 3apsaa/paspsiaa AKbB ¢ nensio npoaieHus ux cpoka CiyKOBbI.

Ocobenno MEePCIIEKTUBHBIM MpEACTaBISETCS UCIIOIb30BaHUE
CYNEPKOHAECHCATOPHBIX CUCTEM HAKOIUIEHUS DHEPrUHM B BO30OHOBIISIEMBIX CHCTEMAax
MOJyYEHHsI DJIEKTPOIHEprud Ha 0a3e BOJOPOIHBIX TOIUIUBHBIX DJIJIEMEHTOB U
METAJUTOBO3YIIHBIX ~Oarapeil B KayecTBE MPAKTUYECKU Oe3aIbTepPHATUBHOIO
O0ydepHoro ycrpoiicTBa, 00eCreqruBaroIIero MUKOBbie Harpy3ku norpedureneil.[ 18]

Bo BTOpOI rnaBe pPaCCMOTPECHBI PAa3JIMYHBIC THIbLI CYICPKOHACHCATOPOB, HUX

CTpYKTypa U OOOCHOBaH BBIOOpD ONPENCICHHOW MOJACIHU, KOTOopass Oyner
UCIIONIb30BaThCSl B JIaJbHEHIIEM HCCIEAOBAaHUM. - Takke pPacCMOTPEHBI THIIBI
AIEKTPOJIOB M MIX BIUSHUE HA XapaKTEPUCTUKHU CYMEPKOHIEHCATOPOB.

DNEKTPOXUMHUYECKHE KOHACHCATOPHI, HAKAIUTUBAIOIIAE 3apsj Ha JBOWHOM
ANEKTPUUECKOM CIIO€ WJIH CYNEPKOHICHCATOPHI  OTIWYAIOTCS OT OOBIYHBIX
KOHJICHCATOPOB YPOBHEM DJIEKTPUUYCCKONM EMKOCTH: MaKCHUMalbHasg €MKOCTb
OOBIYHBIX KOHAEHCATOPOB COCTABIISIET COTHU MUKpOodapasl, a MaKCUMalbHasi EeMKOCTh
CYNEPKOHIEHCATOPOB JOCTUIAET THICSY (papajl, Te €CTh Ha IIECTh MOPSJIKOB OOJbIIIE.
TEXHUYECKasl pean3arysi CylnepKOHACHCAaTOopa MPEICTaBIseT Co00i IIeMEHTapHYIO
SYEHKY (dTIEMEHTAPHBIA CYTIEPKOHICHCATOP), COCTOSIIIYIO U3 ABYX MOCIIEA0BATEIHHO
COCIMHCHHBIX = CYIICPKOHACHCATOPOB, TPUYEM COCIWHCHHE IPOUCXOAUT  TIO
AIIEKTPUYECKUM CIIOSIM B DJIEKTPOIIUTE, a 3aps]] CHUMAETCS C DJIEKTPUUYECKUX CIIOEB B
YTJIEPOTHOM MOPUCTOM MaTepHuae.

B kadecTBe BBICOKOAMCIIEPCHOIO MaTepuana B CYNEpKOHAEHCATOpax
0e3aIbTEPHATUBHO MCTIOIB3YETCS aKTUBUPOBAHHBIN yroyb ¢ pazMepamu dactuil 1-50
MKM, pa3MepaMu akTuBHbIX mop 0,7-16 HM u yaenbHOW MOBEpXHOCThIO 10 2500
KB.M/T. KpoMe 3THX YHUKaTbHBIX CBOWCTB aKTUBUPOBAHHBIM yrolib €IIe W OYEHBb

ACUICB, YTO IMMPAKTUYCCKHU JIMIIACT €TI0 BCAKNX KOHKYPCHTOB.



Tabnuna 1 — OcHOBHBIE MPEUMYIIIECTBA U HEAOCTATKH CYNEPKOHICHCATOPOB

[lpakTuyeck  HEOTPAaHUYEHHBIH  JKU3HEHHBIM  IMKJI, MOXET OBITh
nepe3apsykeH MUIITMOHBI pa3

Bricokas ynenbHas MOIIHOCTD M HHM3KOE BHYTPEHHEE COIPOTHBIICHHE
[Ipenmyiecrsa
00ecreunBalOT BEICOKHE TOKH Harpy3KH

IIpouecc 3apsaKu 3aHUMAET CEKYHBI, CaM IIPEKPAILAET IPOLECC 3aps KU

[IpocToii mpotiecc u yCiaoBUS 3aps KU

Huskas ynenbHas SHEProeMKOCThb

JIuHEeHBIM XapaKTep CHW)KECHUS HAIIPSIKEHUS HE IO03BOJISAET MCIIOIb30BaTh
Henocrarku BCHO HAKOIUUIEHHYIO SHEPTHUIO

Bricokuii caMmopaspsii, BhIIIE, YeM Y JICKTPUICCKUX OaTapei

Huskoe HampspkeHune — S4YeHKH, HEOOXOJUMOCTh  IOCJIEI0BATEIBHOTO

Conneunas Oatapes oOecrmeuynBaeT MaKCHUMaJIbHBIA CBETOBOW BBIXOJ IPHU
temreparype e€ moBepxHocTH +25..+30°C. B comHeuHyio moromy, HeU3O€KeH
HarpeB BCEH MOBEPXHOCTU MOAYJs, U npu Temrepatype Boie +60°C KII/] 6atapen
3HAUUTEIBLHO CHIDKaeTcsa. B maHHOM ciiydae OJOKM M3 CYNEPKOHJIEHCATOPOB, Kak
HeNb3s JIyYllle TOAXOAST JUISl HAKOIJICHUS HHEPrud B MOMEHT MaKCHUMaJIbHOU
3¢ (dEeKTUBHOCTH COTHEYHOW Oarapew W CriiakKMBaHWs MHUKOBOW Harpysku. IIporecc
3apsjia CYNepKOHACHCATOPa MaJIbiIM TOKOM SIBJISICTCS ONTHMAJIBHBIM IPH BPEMCHHU
3apsga 24 u u Oosee.[37] Bpems 3apsiaa He oka3bIBacT pEIIAOIIECTO BIMSHHUS Ha
camopaspsiz HOHNCTOPA, MOCKOJIBKY BHyTpEHHEE COTIPOTUBJICHUE
CYTIEpKOH/ICHCATOpa, B JAHHOM Ciydae, U3MEHSETCS JUIIb 332 CUET COMPOTHUBIICHUS
nepepacupencnéHHbIX HOHOB JJIEKTPUYECKOMY TOKY. T.K. CyNEepKOHAEHCATOpPHI B
UCCIICIOBAHUM OYIyT UCIOJB30BAThCS ISl HAKOTUICHUS W XPaHEHHS SHEPTHH, TO B
HalieM Cciy4yae I1eJIecCo00pa3HO HCIOIb30BaTh TOT THI CYNEPKOHACHCATOPOB,
KOTOPBII O3BOJISIET XPAHUTh SHEPTHUI0 MAaKCUMAIBHO MPOAOTIKHUTEIbHOE BpeMs. s
JAHHOTO JKCIIEpUMEHTa OyAeT UCHoJb30BaHa OaTapes CYNEpKOHJIEHCATOPOB
Ta0JIETOYHOro THUMa, cocTosimas w3 20 enuHMIl, COCJUHEHHBIX NapajljIeIbHO U

UMEIOIINUX eMKOCTh B 2D u HamnpsikeHue B 5.5B.




B Tperbeli rmaBe paccMOTpeHbI pasiinuHble KOHCTpykuuu ®OC ¢ cucremon

HAKOIUIEHUs] PHEPTruu B BUAE OaTapeu cylnepKoHaeHcaTopoB. Paspaborano 2 tuma
JAHHBIX CHUCTEM — 0€3 LIYHTOBOI'O PEryJjsiTOpa HampsyKeHus W ¢ HUM. OnucaHo
co3/laHue J1TabopaTOpHOr0 MakeTa, Ha OCHOBE CXEMbl 0€3 HIYHTOBOTO pPEryasTopa
HANPSDKEHUS], IPOBEIEH 3KCIIEPUMEHT U MOJYYEHBI TaHHbIE, HA OCHOBAaHUU KOTOPBIX,
ceNaHbl BBIBOJBI O II€JIECOOOPA3HOCTH MCIIOJIB30BAHUS E€MKOCTHOTO HAKOMUTENs
sHepruu B GOC.

Ha Pucynke 1 npuBenena cxema npoctoro u 3((EKTUBHOIO 3apsIHOTO
YCTPOMCTBA, NMPUMEHHMOIO B TEX Cllydasx, KOrJa HaIpsDKEHHE XOJIOCTOTO X0Ja
COJIHEYHOI 0aTtapeu He BBIXOAUT 3a I'PaHUILIb, JOIYCTUMBbIE ISl CYIIEpPKOHAEHCATOpA.
Juon mpenoxpaHseTr CyNepKOHAEHCATOp OT pa3psla 4epe3 COJHEUHYI0 Oarapero B

TEMHOC BpEMA CYTOK.

®OTO-
FANbBAHUYECKINIA
SNEMEHT

Pucynok 1 - cxema 3apsia npu HalpsKEHUU X0JI0CTOr0 X0/1a COJIHEYHOM

OaTapen He PEBBIIIAOINIETO IOMYCTUMOTO HAMPSHKEHUS CYIIepKOHASHCaTOpa

Eciu namnpsbkeHre XO0J0CTOro Xo0J/1a MCTOYHMKA SHEPrUU MPEBBIIIaeT pabouee
HAIPSDKEHUE CYMNEPKOHJEHCATOpa, JUIsl €ro 3alluThl MOTpedyeTcss LIyHTOBOM
perynarop Hanpsbkenus. [IlyHToBoM (mapasienbHblil) peryisiTop — caMmblil IpOCTON U
JELIEBBIA CIOCO0 3aIUThI CYNEPKOHIEHCATOpa OT Neperpy3ku no Toky. Ilocae Toro,
KaK CYIEPKOHAEHCATOP 3apSAUTCS, SHEPrUsi UCTOYHUKA CTAHOBUTCS HEHYXKHOW, U
PETYJISTOP MPOCTO PACCEUBACT e¢ B BUJIE Terwia. [4]

B pesynpraTe mNpOBENECHHBIX MCCIECAOBAHMA B paMKax MAarucTepCKon

AUCCCpTalnu, OBLI pa3pa60TaH Ha60paTOpHBIﬁ MAaKCT CMKOCTHOI'O HAKOIIHUTCIIA



sHepruu B ¢oTodnekTpuueckor cucteme (Pucynok 2). 3a ocHoOBy Obuia B3siTa
(doTornekTpuueckass cucreMa 0e3 IIYHTOBOIO PEryisiTopa HaIpsiKeHus, T.K. MpU
MPaBIWIBHOM TMOAOOpEe TapaMeTpoB (POTOIIEKTPUUECKON YCTAaHOBKM H OJIOKa
CYTIEPKOHJIEHCATOPOB — PE3yJbTaThl OyAyT aHAJOTHUYHBI, a JaHHAs CHCTEMa HMEET

MCHBIIICC KOJINYCCTBO 3JICMCHTOB.

Pucynok 2 — EMKOCTHOM HaKONUTENb SHEPTUU B (POTOIIEKTPUIECKON crCTEME

YroObl 3alIUTUTh COJHEYHBIE D3JIEMEHTHl OT Pa3JIMYHBIX aTMOCQEPHBIX
BO3JACMCTBUI W MOIYYUTHh CYILIECTBEHHYIO MOUIHOCTh, MX COOMPAIOT B MOJYIIH.
Kaxxapiii snemeHT BblpabatbiBaeT npumepHo 0.5 B. Jlns yBenuueHus HanpspKeHUs
COOPKH D3JIEMEHTBHl COEIMHSAIOT IOCJIEI0BATEIbHO IMPU IOMOLIM CHELHUAIbHBIX
IUIOCKUX MEIHBIX IPOBOJHUKOB, FAJIbBAHUYECKH IMOKPBITHIX CI0EM cepedpa.

YroObl NpenoTBpATUTh pa3psii CYHNEPKOHJIEHCATOPOB OT paspsalia uepes
COJTHEYHBIM MOAYJb (HampuMep, B HOYHOE BpEMsl CYTOK, KOrJa MOIyJb HE
3apspkaercsi OT coiHia) ucnonb3oBaics guon Ilortkum KAII2968AC 0106
(npouzBoactea HIIO "Unrterpan", ucnonszyercs sl NPUMEHEHUS] B UMITYJIbCHBIX

MCTOYHHUKAX MMUTaHUs, IpeoOpa3oBaTeNIAX HAMPSKEHUS).



JlabopaTopHasi ycTaHOBKa BKJIIOHYAaeT B cels Oarapero CynepKOHIEHCATOPOB,
cocrosuryto u3 20 eIUHMI], COEUHEHHBIX MapalieIbHO U UMEIOLIUX EMKOCTh B 2D u
Hanpspkeare B 5.5B. T.k. Hamm Obula HCHOJB30BAHA CXEMa  3SAPSAKU
CYMEpKOHJEHCATOPOB 0€3 peryustopa HampsikKeHUs, TO (OTOIIEKTPUUCKUN
npeoOpa3zoBaTelb, HCIOJb30BAHHBIA B JaHHOM MAaKeTe, HWMEET BBIXOAHOE
Hanpsikenue 4,5B.

DKcnepuMeHThl NpoBOAWINCH B 3 drama. Ha mepBom 3rtarne Impou3BOAMICA
3apsa cyrnepkoHaeHcaTopoB. Ha BTOpoM - uX paspsia: paspsij yepe3 KpUITOHOBYIO
JaMIOYKy (aKTHBHAs Harpy3Ka) U pasps]l uepe3 ABUraTellb (MHIYKTUBHAS HArpy3Ka).

Ha tperbem — HamMu ObUIM TPOBEPEHBI TAPAMETPHI YTEUKH CYIEPKOHIEHCATOPOB.

Tabnuia 2 — 3aBUCUMOCTh HANPSHKEHUS OT BPEMECHHU TIPH 3apsIKe

T,cex |1 60 120 |[180 |240 |300 |360 [420 |480 |540 |600

UB (002 1,19 |2,12 | 2,93 | 3,49 3,91 4,22 4,43 454 4,63 |4,7

uB 5
4,5 /
4
3,5 —
3 ~
2,5 /
, /
s /
. /
0,5 /
o/l
1 60 120 180 240 300 360 420 480 540 600
T,cek

Pucynok 3 — I'paduk HaKoOIIE€HUS SHEPTUU CYNIEPKOHICHCATOPOM TIPH 3apsJIKe



3AKJIIOYEHUE

B mannOM mccnenoBanuu Obuia papadoTaHa (POTOAIEKTPUUECKAsT YCTAHOBKA C
CUCTEMOM  HAKOIUICHWS  DHEprud B  BUAE  OaTapew,  COCTOSIIeH |3
CymepKOHJeHCaTOpoB. JlaHHas Mojens Oblla HCHbITaHA B PeaIbHBIX YCIOBHSIX,
KOTOPBIE TIO3BOJISIFOT OLEHUTh KOJWYECTBO IMAJAOUIEr0 M3JIY4YEHHUsI, CKOPOCTh
HAKOIUICHHSI JHEPTHM CYNEPKOHIEHCATOpPaMHU, MX BpeMs Pa3psAKH U BpeMs, 3a
KOTOpPOE CYNEpKOHIeHcaTOpbl ToTepstoT 50% cBoero 3apsna.

Taxoke ObUT 3aTPOHYT BONPOC O CO3JaHUU TMOPUJIHBIX YCTPOMCTBAX XpaHEHUs
SHEPI'uM, B KOTOPHIX COMPSHKEHBI CYNEPKOHICHCATOPhl U aKKYMYJISITOPHBIE OaTapeu.
JlaHHBIE CUCTEMBI MO3BOJISIIOT HUBEJIIMPOBATH HEJOCTATKU KaK OJIHUX, TaK U IPYTUX U
CO371aTh CHCTEMY, KOTOpas IO CBOMM CBOMCTBaM OyAE€T BBITOJHO OTJIMYATHCS OT
CUCTEM C OJHUM TUNOM Oatapeil. CynepKkOHJIEHCATOPhl MO3BOJAT COXPAHATH U
HAKaIUIMBaTh MAaKCHUMaJlbHOE KOJMUYECTBO SHEPrMM B MHUKOBBIE Yachl, KOrja
U3JIy4€HUE COJIHIIA MAKCUMAJIbHO, a TaK)Xe MO3BOJIAT COKPATUTh KOJIMYECTBO IIUKIIOB
3apSANIKI/Pa3psIIKU ISl aKKYMYJISITOPHBIX OaTtapel, 4To yBEIUYUT UX CPOK CIY>KOBI, a
OaTapeu MO3BOJISAT COXPAHATH SHEPTUIO HA JIOJT0e BpeMs 0€3 OOJIBIINX MOTEPb.

Pa3paboTaHHplii = MakeT TMO3BOJISIET CHAENaTh BBIBOABI O TOM, UTO
CYNEPKOHECHCATOPHI, KaK AIbTEPHATHUBA aKKYMYJISITOPHBIM OaTtapesiM, y>Ke CIIOCOOHBI
COCTaBUTh KOHKypeHIMI0. Hamu ObUTM NpOBENEHBI U3MEPEHUS BpEMs 3apsKH,
pa3psiIKA MPU pa3HBIX TUINAX HArpy3kd, BpeMs, HEOOXOAUMOE MJid camopaspsja
CYTIEpKOHIEHCATOpa HA TOJOBUHY €MKOCTH. B maHHOM ciiydae Oblja MCIIOJIb30BaHA
cXeMa 3apsaAKd 0e3 WCIOIb30BaHMS IIIYHTOBOTO PETYJSITOPA, OJHAKO B Ka4deCTBE
NPOOJIKEHUSI JTAHHOT'O UCCIIeIOBaHMs, OblJla pa3padoTaHa MPUHIMIHATIBHAS CXeMa
YCTPONCTBA HAKOIUICHUS DHEPIMM B COCTaBe (HOTOIIEKTPUUECKON CHUCTEMBI C
ABTOMATHUYECKUM PETYJISITOPOM MOIIHOCTH, KOTOPBIM MO3BOJUT YHPOCTUTH MOI00P
CYNEPKOHAEHATOPOB JJISI JaHHOM CHUCTEMBl UM IIO3BOJIUT TIOCJIE TOro, Kak

CYIECPKOHACHCATOP 3apAANTCA, paCCCAThL DQHCPTUIO B BUAC TCILIA.
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