techncgamma
Ja0L technes

VOLTIC

®OTOBO/ITAUHEH KOHTPO/IEP
3A 3ArPABAHE HA BOW/IEP

TexHn4yecKo pbKoBOACTBO
3a MHCTa/s1aTopu



CbabpkaHue

BBBEAEHME ...t 3
OCHOBHM M/THOCOBE HA CUCTEMAT@. o ucuiiiiiiiiitiitisiissis it sbs bbbt bbb bbb 3
CpaBHeHue ¢ POTOBO/TAUYHA CUCTEMA 32 CODCTBEHO MOTPEDB/IEHUE ... 3

DOTOBONITANUHM TMAHE/IN ... iviieeiiitieeeesiteee e e st e e e st e e s st e e s anne e e e s snnn e e e s anrne e e s annreeeeannns 4
MOHTAM M OPUEHTALMA L.ociviiiiiiiiii it 4
L1023 110} 0223 TP 4
ENEKTPUUECKM MAPAMETPM ..eiviiiiiiiii ittt s bbb bbb 4
CBDP3BAHE MEMKAY MAHE/MUTE ..ouviiiiiiiiiii ittt bbb bbb sabe e 5
M300P HA CONMAPHU MAHE/MN ..ttt bbb bbb 6

ENEKTPUUECKO CBDBPSBAHE ......ccoiiiiiiiiiiiiiic ittt 7
(O (] = T I =3 o 1= T U 7
DPOTOBONTAMHEH CTPUHE (D .o s 7
DCMPEKDBCBAY D .vuvevsiteiesrateeste ettt ettt sb et b et b et e bbbt b ekt b et bbb n et 7
[MpoBepKa Ha CONAPHOTO 3AXPAHBAHE ......oviiiiiiitie ittt 8
BOMEP [ HAFPEBATE/ (..o 8
MpexoBo 3axpaHBaHe ¢ AC MPeANAsUTEN @ .....cceiiiiiiiiie 9

OpasmMepPABAHE HA MHCTANMALIMATA ....ooeerurrrreiirreieiinreeessnreeessnnreeessnre e e s snren e s s snnneeesnnnns 9
CHXPAHEHME HA EHEPIUA .ttt sttt b e sb e e e 9
EHEPrvA 33 3arPABAHE HA BOA ...uueeiuvieiieeiiiee e ettt sttt a e b 9
CpeaHO NpOM3BOACTBO HA POTOBOATAUUHU MAHE/IM ...ovviiiiiiiiic i 10
MPEenOPBUNTENHN KOHDUIMYPALMM ..ottt bbb 10

10-04/23



BbBegeHue

HMHoBaTHBHATA cMCcTEMaA 3a 3arpsABaHe Ha TOIlJIa BOJa VOLTIC OCHUTypABA MaKCHMaJIHO yCBOsSIBaHE
Ha CJI'bHY€BaTa €Heprud oT Cl)OTOBOIlTaI/I‘{HI/I naHesy. HenocrossHHaTa €Heprud Ha CJIbHLUETO Ce CKJIa-
Avpa B 601411ep, 3a Jia Ce M3I10JI3BAd KOraTo € Heo6x0zmma — A€H HJIK HOolI. H3nos3Ba ce CTaHAApTeH
HarpeBarteJi, 6e3 Aa ce IpoMeHA okabesisiBaHeTo. Hama HYy>X/Ja OT AOII'bJIHUTEJIHA UHCTAJIallUA KAaTO
Tp'b6I/I, KJIallaHU WJIKM IIOMITH, KAKTO IIPpHU T€PMO-COJIApHUTE CUCTEMHU. HpOCTOTaTa Ha cucTteMaTa 3a-
€4HO C N'BbJITUMA KHUBOT Ha INaHEJIUTEe rapaHTUPAT MHUHUMaJIHA NOAAPBXKA U ;[o6pa HWHBECTHLHUA B
ABJTOCPOYEH IIJIAH.

CucremaTa MoOxe Aa Ce U3M0JI3Ba CAMO 3a OTOIIJIEHHUE, KaTO €JIEKTpUYeCKaTa eHepruda OoT COJIapHHU-
Teé IIaHeJIM He MOXKe [a Ce HU3I10JI3Ba 34 3aXpaHBdHEe Ha pa3/IMYHU OT HArpeBaTeJ/IHU eJIEKTpOoypeau
WJIN 3apexJaHe Ha 6aTep1414.

OCHOBHM N/IIOCOBE Ha cUCTeMaTa

* EnvMuHupaHe Ha pucKa OT nperpsiBaHe Ha CUCTEMATa, IPU U3JIHULIBK OT eHeprus, KOHTPO-
JIep'bT IPeyCTaHOBSIBA 3arpsiBAaHETO HAa GOMJIEPA, KATO TOBA HE YBPEXK/|a TAHEJUTE

* Ilpu HUCKM TeMmepaTypu GOTOBOJTAUYHUTE MAHEJIH YBeJUYaBAT ePEKTUBHOCTTA CU Ge3
3ary6u OT TOILJIOOT/|aBaHe B aTMocdepaTa, HIMa PUCK OT 3aMp’b3BaHe

* MPPT ajnropuTbM no3BoJisiBa yCBOSIBAHETO HA MAaKCUMaJIHATA HAJMYHA MOLIHOCT OT CJI'BH-
11eTO, 6e3 3HaUeHHe OT MHCTAJIALUATA U C'bHYEBATa pajualus

* ABTOMAaTH4YHO Ji03arpsiBaHe OT MpeaTa IpHU He06X0AUMOCT Criope/; 3a/laJIeHH OT MOTpe6u-
TeJisl YCJIOBUS, ChO6Pa3siBaMKHU Ce C JHEBHA U HOIL{HA Tapuda

* Bucoka edextuBHOCT (10 98%) Ha KOHTpOJIEpa, ThY KAaTO HAMA HEO6XOJUMOCT OT KOHBep-
TUpaHe Ha noctosiHHUsA ToK (DC) oT maHesnTe KbM npoMeHJIMB ToK (AC)

*  ABTOHOMHOCT, Bb3MOXXHOCT 3a pa60Ta 6e3 MpeX0BO0 3aXpaHBaHe

" AHasu3 Ha eeKTHBHOCTTA Ype3 JETAUJIHO C/Ie/leHE U 3alIMCBaHe Ha YCBOEHATa EHEPTHUs U
BU3ya/IM3alus Ha rpadUyuHUs JUCIIEN

*  MHOro6pouHu 3alMTH Ha KOHTPOJIepa OCUTYPsIBAT Npe/iNla3BaHe Ha LifilaTa CUCTeMA B €KC-
TPEMHHU CJIy4au

* JIUCTaHLMOHHO yIpaBJieHHe U MOHUTOPUHT nocpecTBoM BrpazeH WiFi Moays u npunosxe-
HUe

CpaBHeHue ¢ $OTOBO/NTAaUYHA CUCTEMA 33 COBCTBEHO noTpebieHue

CibHYeBaTa €Heprusa e HelnoCTOAHHA, 3aBHUcCella OT 4Yaca OT JE€HOHOUIUETO, aTMOC(l)epHHTe ycio-
BUs U ce30HUTE. OCHOBHUSAT npo6neM Ha MOJIepHHUTE COJIapHH CUCTEMU 3a T€eHEPpUPAHE Ha €JIEKTPH -
YeCKa eHeprud e U3noJI3BaHeTO Ha [AJIOTO HAJIMYHO €JIEKTPU4YeCTBO. Axo To He MOXe Aa Cce U3I0J13-
Ba Ha MOMEHTQ, B KOUTO € JOCTBIIHO, ChbLIECTBYBAT JBa BapHAHTA — U3JIMII'BK'BT Ce BP'bllld B MpeXKa-
Ta WM Ce CbXpPaHABa B 63TepI/II/l.

BpblaHeTo Ha eJIeKTPOeHeprysl B eJIeKTPUYecKaTa MpeXka 4eCTO € HEBb3MOXKHO, TOPaJH CJI0XK-
HUTE NMpOLEeAYyPH 32 KaHAUAATCTBaHE U y3aKOHsIBaHe Ha MHCTalauusTa. Te 06MKHOBEHO ca HeleJie-
CbO6Pa3HU 32 MHCTAJIALMH C I0-MaJIKa MOIHOCT 33 COGCTBEHO M0JI3BaHE.

M3nos3BaHeTO Ha aKyMy/JIaTOPHU 6aTepyH 33 CbXpaHsBaHe Ha U3/IMLUIHOTO eJIeKTPUYECTBO 3 Ch-
»KaJIeHHe e CK'bIl BAPUAHT, KOUTO MOXe /Ia OCK'BIIY IislylaTa CUCTeMa 3HaunTessHO. OCBeH BHCOKATA Iie-
Ha, 6aTepuuTe UMAT OrpaHUYEH KUBOT (6POM IIUKJM) M B 3aBUCHMOCT OT M3IMOJI3BaHUSA BUJ TPsIOBa
Jla ce pasrJexaaT KaTo KOHCYMaTHB, Hy»K/jaell] ce OT NepUoAUYHa 3aMsHa.

Cucremata VOLTIC pa3uuTa Ha NpoCTOTO NpeobpasyBaHe Ha eJleKTpUYecKaTa eHeprusl B TOI-
JIMHHA 4pe3 HarpeBaTes U CbXPAaHEHHETO U B HHMCKO-TEXHOJIOTHYHA TepMasiHa GaTepus - Gousiep.
JloCTaTBYHO roJisiM GouJiep MOXKe J1a CbXPaHH IPOU3BO/ICTBOTO HAa EHEPrys 3a IOBeYe OT JeH.



PoTOBO/NTAUYHU NAHEIU

PV (doroBonranynu) maHenu redHepupat DC (mocTosiHeH TOK), mpeo6Gpa3yBauMKH CJIbHYEBATa
eHeprus B eJleKTpruiecTBo. KoHLeNmusATa HAa paGoTa Ha MMaHeJIUTe € CI0XKHA, HO 3a J]a I'M U3I0JI3BaMe
MPaBUJIHO U ONITHMAJIHO € HeO6X0AMMO J]a CMe HasICHO C MPUHIKUIIA UM Ha paboTa U HaU-BAKHUTE UM
napamMeTpH.

MoHTax u OopueHTauuA

B 3aBMCHMOCT OT THIIa Ha NOKPHBA Ce U3M0/I3Ba pa3/IMYHA MOHTAXHA KOHCTPYKIIMSA 3a 3aKpelBa -
He Ha NaHeJIUTe. YBepeTe Ce, Ue KOHCTPYKLHUATA € 37paBa U NPaBUJIHO 3aKpeleHa, 3al0TO T € OCHO -
BaTa, Ha KOSITO ca [0JIOXKEeHHU NaHeuTe. [[penopbuBa ce BCEKH MaHe 1 /1a € 3aXBaHaT 3a KOHCTPYKLHUS -
Ta HA YeTUPU MECTA CbC CbOTBETHUTE KPAaUHU U CPEeJHU CKOGH.

COI[apHI/ITe I[NaHeJIM yCBOABAT MaKCHMaAJIHO CJI'bHY€Ba €HEeprud, KoraTo €a HaCO4YeHHW AUPEKTHO
Cpelly CJI'bHLIETO U JI'IBYHUTE My NaJAT IOA MpaB bI'bJI.

‘breabT Ha HAKJIOHA, MO/, KOUTO Ca MOHTHUPAHM MaHeJuTe (MaHes COPsSIMO XOPU30HTAaJIHA 3eMsl),
OOMKHOBEHO 3aBUCH OT MOBBPXHOCTTA Ha KOSTO CA MOHTUPAHU. AKO UMaTe Bb3MOXKHOCT 3a MMPOMsIHA
Ha 'bI"bJIA, U3M0JI3BAaU TE KAJIKYJIATOP, C IOMOLITA Ha KOUTO ia U30epeTe ONTUMAJHUSA 3a UHCTAJIAlH -
garta. [IpocT MeToA e Jja ce MU3M0JI3Ba 'bI'bJl pPaBeH Ha reorpadckara MPUHA HA MECTOMOJI0XKEHHUETO
(3a Bparapus 42°-43°), kaTo 3a oNTHMaJIeH ‘bI'bJI 32 3UMEH CE30H ce 106aBAT 15°, a 3a JieTeH ce U3 -
BaXkgaT 15°.

OnTrMasHaTa OpUeHTalsl Ha MaHeJIUTe 3a CEBEPHOTO NoJyKb60 e 0T (180°). U3ToyHa opueH-
TallMs 03HAa4yaBa [TOBUILIEH CyTpelleH JOOUB Ha eHeprus, a 3ana/jHa — Be4epeH.

Mpenopbku
1. Heu3nos3eaiime pa3au4Hu naHeau!
2. H36s2eaiime 3aceH48aHemo no epeme Ha yeausi deH!
3. He monmupaiime naHesaume c pa3/iu4Ha opueHmayus!

He cha3zeaHemo Ha u36poeHume npenopsku Modce da dogede 00 20/1eMu 3a2y6u Ha npou3ee-
deHama eHepaus!

E/neKTpUYeCcKu napameTpu

B 3aBHCHUMOCT OT BH/ja, MOLIHOCTTA ¥ MPOU3BOIUTEJIS, MAHEJHUTe UMAT Pa3JIMYHU XapaKTepUCTH-
Ku. B CHeL[I/l(l)I/IKaHI/IHTa Ha BCEKH [IaHeJI Ca CIIOMEHATH CJIEIHUTE OCHOBHU IapaMeTpu:
J Pmax - MakCMMaJIHa MOIIHOCT (KaTO MepHa eIMHUIIA OHSAKOra ce u3noszea Wp)
* Vmp - HanpexeHue IpU MaKCUMaJlHa MOILHOCT
* Imp - TOK IpU MaKCUMaJIHa MOII[HOCT

* Voc - HalpexkeHUe Ha OTBOpPEHA Bepura (MaKCUMaIHO HallpeKeHUe, KOeTO MOXe Jia reHe-
pupa naHeJsa)
' Isc - TOK Ha K'bCO CbeJjUHEHHe (MaKCUMaJleH TOK, KOUTO MOXe J1a reHepupa laHes1a)
Enektpudeckarta mouHocT P (W - Bat) e paBHa Ha Toka I (A - AMnep) yMHOK€eH 110 HalpeXXeHUeTO
V (V- Boar):

P=1IxV

Te3u mapaMeTpu 3aBUCAT OCHOBHO OT CJ'bHYEBAaTa pajiMals, B 0-MaJiKa CTENEeH OT TeMIlepary-
paTa Ha naHeJia. [lo-cH/IHO CTBHYEBO TpeeHe BOAM JI0 0-BUCOKA reHepupaHa MOLIHOCT (IpY HOMH-
HastHu 1000 W/m2 3a cusHo cabHIEe U epekTUBHOCT 20% ce renepupar 200 W/mz2). Ot gpyra ctpa-




Ha TeMIepaTypHUAT KOE(bI/ILU/IeHT BOJAW 0 HaMaJ/idBaHe Ha e(beKTI/IBHOCTTa Ipy yBeJIM4aBaHe Ha
TeMIepaTypaTa Ha IIaHeJia. 3aToBa IIPpU HUCKU TeMIIEpaTypHu Ha OKOJIHATA CpeJia COJIapHUTE IMMaHeJIU
yBeJIM4aBaT ,C[OGI/IBa CH.

Ha npakTuka cpeiHaTa MaKCMMa/IHaTa MOIHOCT, KOSITO NAaHE'bT TeHepupa, e ¢ okoJio 10%-20%
[I0-HUCKA OT HOMUHAJIHATa MaKCUMaJlHa crielupULHpaHa OT IPOU3BOJUTEIS.

MPP (Toukd Ha MAKCUMA/IHA MOWHOCM)

ONnTUMaJHOTO MU3I0JI3BAaHE HA NIAHEJUTE € CBbP3aHO C U3BJMYAHETO HA MAaKCHMaJlHa eHeprus oT
TsX. 3a LjeJITa aHeJUTe TPsI6Ba /la Ce HATOBAPSAT TaKa, Ye /la ce HaMUpaT B TOYKATa Ha MaKCUMaJiHa
MOLIHOCT, KOSITO NPEJCTaB/IsIBAa ONTUMAJHUTE TOK U HallpeXXeHHe 32 KOHKPETHUTE YCJI0BUS Ha pado -
Ta. T'bHM KaTO C/I'bHYEBATA €HEPrUs € HEMOCTOSIHHA, TO Ce U3I0JI3Ba TEXHUKA 33 OCTOSIHHO Clle/ieHe
HapeuyeHa MPPT (Maximum Power Point Tracking) - c/iefeHe Ha ToYyKaTa Ha MaKCUMaJHa MOILHOCT.

VOLTIC npusara Tasu TeXHHKA, KaTO NPOMeHs M3XOJHOTO HalpeXkeHHe, Taka 4ye Jia rapaHTHpa
YCBOSIBAaHETO Ha MaKCUMaJIHAaTa HAJINYHA EHEPTHUs OT C'bHYEBUTE NaHEJH.

Isc MPP
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XapaKmepucmuxu Ha PV haHes u moyka Ha makcumanHa MOWHOCM

CBbp3BaHe MeXAy naHe/uTe

MosiepHHTE NaHe U 0GUKHOBEHO Ce CBbP3BaT MOC/IE0-
BaTeJHO B TakKa HapeyeH CTPHHI. [locsefoBaTesHOTO il g el g
CBbp3BaHEe CyMHpa HaNpEKEHUETO, TEHEPUPAHO OT BCEKU \g \p
e/JUH TaHeJ, Taka 4e KpPaWHOTO HalpeXXeHHWe OT CTPUHTa € €
(Voc CTPHHT) e paBHO Ha HaNpeXeHHeTO Ha BCEKU IMaHes
(Voc maHes1) yMHOXeHO 110 6post maHe i (N).

Voc cTpuHr = Voc maHeJs1 x N

Bceky IaHeJs1 MMa NOJIOKUTEJIEH ¥ OTPULIATEsIeH U3BOJ,
Ha KOUTO UMa MOHTHpaHU MC4 KOHEKTOPH, KOUTO ca MBXKH (OTpULIATeIEH —) U KEHCKU (T0JI0KH-
TeJsieH +). CbceJHUTE MOHTUPAHU MaHEJH Ce CBBP3BAT €/MH C APYT KaTO Ce BK/IWYAT TEXHUTE KO-
HEKTOPH - OT MOJIOKUTEJHHUS U3BO/| KbM OTPULIATE/HUS Ha C/Ie/|BallHs MaHel.

Cnen KaTO CTPUHI'BT € CB'bp3aH, KbM Hero ce CBbp3BaT COJIAPHU KabeslM OT MU3BOAUTE Ha JBaTa
KpauHU naHesa. Ha ka6esnTe Tpsi6Ba Ja ce kep6oBaT MC4 KOHEKTOPH C MOAXOASI] HHCTPYMEHT.

IlpenopsuumeHo ceveHue Ha coiapHume kaéeau 3a VOLTIC: 4 mm?



M360p Ha conapHu naHeam

[laHesMTE, KOUTO Ce U3MOJI3BAT 3a TeHepHupaHe Ha eJIEKTpHU4YeCKa eHeprua TpHGBa Aad OTroBapAT
Ha CJIeJHHUTEe UBNCKBaHHA:

1. O6wama mowHocm He mps6ea da npesuwasa 2.4 kW. Co06paseme HyJicHA-
ma MoWHoOCM ¢ KOHCymMayusima Ha mon/id 80da u o6ema Ha UHCMAAUpaHust 60ti-
sep.

2. Voccmpune < 250 V! HanpesceHuemo Ha omeopeHa gepuza Ha cmpuHada (cyma-
ma Ha Voc Ha ecuuku naveau) He mpsbea da npesuwasa 250 V.

3. Imp< 14 A! Tokesm Ha MAKCUMAAHA MOWHOCM HA naHeaume (edHaK®s8 3a 8Cuy-
Ku naHeau) He mpsibea da npesuwaega 14 A.

MpumepHu naHeau

Yingli 400Wp Longi solar 545Wp

MoinHoCT Pmax W 410 545
Hanpexenune npu Pmax Vmp V 30.95 41.80
Tok npu Pmax Imp A 13.25 13.04
HanpexxeHue oTBOpeHa Bepura Voc Vv 37.28 49.65
Tok K'bCO CheJUHEeHHE Isc A 13.94 13.92
EdexTuBHOCT n % 21.00 21.30
[Tow m?2 1.90 2.56

CmoiiHocmu npu STC - cmandapmHu ycaosusi 3a mecmsaHe (casHuesa paduayus 1000W/m?, memnepamypa Ha
naHena 25°C)

MakcuMaTHUAT GPOU NMaHe U OT BCEKU BUJ:

1.  Yingli 400Wp - 400 W, Voc ~ 37.3 V u TOK 1o orpaHudeHHeTo. MakcMMa/HUs 6poy OTroBa-
psill Ha UBUCKBaHUsATA e 6 6post — 0611a MOLUIHOCT Pmax = 2.4 kW, Voc =224 V

2. Longi solar 545Wp - no-Bucoko HanpexeHue 1 MouiHOCT: 545 W, Voc ~ 49.7 V 1 ToK noz,
orpaHu4YeHHeTo. MakcuManHus 6pou e 4 6post — o6m@ MOIHOCT Pmax = 2.18 kW, Voc =
198.8 V. JloGaBsiHeTO Ha oOllle €/JUH OPOW MPEMHHAaBa OTPAHUYEHHUETO 32 MOIIHOCT, KAKTO U
ce 106JIMKaBa peKaJeHo 6JIM30 0 IpaHMLiaTa 3a HanpexeHUe: 5 6pos - 0611a MOIIHOCT
Pmax = 2725 kW, Voc = 2485 \4

E¢pexkmusHocm

ECIJEKTPIBHOCTTa Ha COJIapHI/lTe IIaHeJInu ce I/13MepBa B npoueHTn )5 OTFOBapH Ha 4acCTTa OT CJI'bHYe-
BaTa eHeprus NpeBbpHaTa B eJleKTpUyecka eHeprus. Ha npakTyka ToBa 03Ha4aBa, ye 3a /ia Ce OCUTY-
pu onpejesieHa MOLIHOCT OT IO-MaJIKO eCIDEKTI/IBHI/I IMaHeJIy, Ce HaJlara a ce yBeJIM4HY IJIOLITA Ha IIa -
HeJIuTe. B 3aBUCHUMOCT OT TEXHOJIOTUATA HA IPOU3BOACTBO, IAHEJIUTE Ca OCHOBHO [iBa BUa:

' MoHOKpHCTaJIHU - Hau-BUCOKa edeKTUBHOCT (16-22%), BUCOKa [|eHa, YepeH IBAT
' [TosMKpHUCTaIHU — O-HUCKA edeKTUBHOCT (13-16%), mo-HUCKA IleHa, HaMaJleHa epeKTUB-
HOCT IIPY BUCOKa TeMIlepaTypa, CHHKaB LIBST

Axo IJIOITA 3a MOHTAX € OrpaHU4€Ha, TO TOraBa HO-e(l)eKTI/IBHI/ITe INaHeJIH Ca 3a peArnoduruTaHe,
MNPOH3BEX/JaU KU NTOBeYe MOIIHOCT OT € JWUHUIA NJIOLI. B octananute ciy4aun OOUKHOBEHO IaHeJUTe
C IIO-HHCKa eq)eKTI/IBHOCT Ca HO-peHTaﬁl/lJ'lHl/l, TaKa 4Ye MOXe [ia € OIlpaB/JaHO MOHTUPAHETO Ha IoBe4ye
IIaHeJIX 3a [10-HUCKa MOIHOCT.



E/fleKTpU4YeCcKo cBbp3BaHe

Cxema Ha cBbp3BaHe
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1. PomosonmauveH CMpuHe 2.DC npekKwscea4 3d naHesnume

3. bolinep [ Hazpesamen 4. Mpexcogo 3axpaneaHe ¢ AC npednasumesn

doToBO/ITan4EH CTPUHI @

Crnes, MOHTaXKa M CBbP3BAaHETO Ha COJIAPHUTE INaHEeJH KaKTO € ONMHCAHO IO-rope, ce MpeKapBaT
JBaTa coJlapHM KabeJsia OT CTPUHTa KbM MACTOTO Ha MOHTaxk Ha VOLTIC. MoHTupanTe KOHTpoJepa
B CYXO MOMeIlleHHE, C JOCTATbYHO MSACTO 3a 06pa BeHTUIALUA.

DC npekbcBay @

BHumaHue! 3adosasicumenHo e uHcmaaupaHemo Ha DC

+
2|0
npekesceau mexcdy coaapHume naHeau u VOLTIC! ﬁ'ﬁ
Q| @

WHcTasMpaHeTo Ha MPeK’bCBay M03B0OJIsIBA JIECHOTO PbYHO NPEK'bCBaHE Ha
3aXpaHBaHETO OT COJIAPHUTE MaHe . 3a/bJLKUTEHO € MPEeKbCBAY'bT A € 3a 10C-
TosiHeH Tok DC, 3a HanpeXeHHe MO0-BUCOKO OT MaKCUMaJIHOTO Ha MaHeJnuTe
> 250V. IIpekbCBaYBbT MOXKe /la BKJII0OYBA U aBTOMATHYEH Npe/Ia3uTesl, KATO MUHUMAaJHUAT TOK Ha
cpa6oTBaHe Tpsi6Ba Ja e moHe 1.5 MBbTH MO-BUCOK OT TOKA HAa K'bCO CheJJUHEHUEe Ha maHesurte. [Ipe -
KbCBAaY'bT TPsIOBA /2 € IBOEH, TaKa Ye J]a IPeK'bCBa MOJIOXKUTENHUS U OTPULIATETHUS IPOBOJIHUK 3a-
€JIHO.

YBepeTe Ce, 4ye NPeKbCBAYbT € B U3KJ/IIDYEHO ITOJIOXKEHHUE. 3aroJieTe KabeJUTe OT MMaHEJUTE U TH
CBbpXKeTe KbM KJIEMUTE Ha BX0/Zla Ha IPEeK'bCBava.
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Brumanue! Cnazeaiime noasspumema Ha homogo1mMauyHus {:&
8x0d! Ycmpoiicmeomo Hama 3aujuma om o6pamHo 8K/11048aHe,

Yoo 250V

nospedama e Heus6edxcHa! st 2w

W3noJsi3aBanTe JOMbJIHUTENEH COJIapeH Kabes ChC CBIIOTO CeYeHHe KaTo Ha Kabesa
OT MaHeJIUTe 3a [a CBbpKeTe U3X0/a Ha npekbcBada KbM VOLTIC. 3arosiete u cbpke- | |[QQ
Te KabeJINTe K'bM M3X0/la Ha IPEeK'bCBAYa, KAaTO OTOEIeKHUTE NOJISIPUTETA. 3aroJieTe Apy-
raTta crpaHa Ha ka6esnute (13-14 mm) u ru CBbpKeTe, IPOBEPSIBAU KU MOJISIPUTETA, KbM :ID-
doroBonTanynus Bxog Ha VOLTIC. H =

MpoBepKa Ha CONapPHOTO 3aXpaHBaHe

Csie[; npoBepKa Ha MOJIIpUTETa Ha CBbP3BaHETO KbM GpoToBOITauYHHUSA BxoAa HA VOLTIC, Hanpa-
BeTe MPOBepKa 3a NPAaBU/IHOTO QYHKIMOHMpaHe HAa KoHTposiepa. VOLTIC Moxe aa paboTH Ha 3ax-
paHBaHe caMoO OT COJIapHM IIaHeJIM, HallpaBeTe NpobaTa MPY HaJMYKe Ha JJHEBHA CBET/IMHA U U3KJIIO -
YeHO 3aXxpaHBaHe OT Mpexara.

1. YBeperTe ce, ue UMa HanpexeHue Haj 60V Ha KabesMTe OT MaHeUTe
2. BxutoveTe npek’bcBaya 3a fja 3aXpaHUTe KOHTpoJlepa

3. le/l IIPAaBHUJIHO CBbP3BaHE U HaJIMYHE€ Ha 3aXpaHBaHe, JUCIIJIEAT HAa YCTPOU CTBOTO TpﬂﬁBa
/ia CB€THE U [a NOKa)Ke IVIaBHHUA €KpPaH U HallPpEeXXE€HUEeTO Ha [TaHeJINTe

Ako mpu BKJIIOYBaHe Ha YCTPOMCTBOTO HSIMA MHAMKALMKM 3a paboTa, U3KJIOYEeTe MpeKbCBaya U
poBepeTe CBbP3BAHETO U HAMPEKEHUETO UABAIIO OT MaHeJUTe.

Boiinep [ HarpeBaTen @ @ ﬁ

Ha usxona Ha VOLTIC ce nogasa npaB Tok DC npu pa6oTa Ha cosapeH ~
1-3KW | 230VAC 50H:

pexuM, KaTo e MogUULIMPaH, TaKa 4ye J1a e cbBMecTUM ¢ AC npeKbcBayu OT 16Amax 16A max
BU/Ia HAa TEPMOCTATH, peJieTa U NpeBKIoYBaTesy. [1o To31W HaYuH He ce HaA -
Jlara NpoMAiHa B €JIeKTPUIECKOTO CBbP3BaHe Ha KOHCYMaTopa, a IONBIHU- | DD QD D D

TeJIEH IIJIIOC € paﬁoTaTa Ha 3allIUTUTE, MOHTHPAHU OT NIPOU3BOJAUTEJIA. WDDD
HpPI pa60Ta Ha peXMM 3aXpaHBaHe OT MpeXa, Ha U3xXoJa Cce mojJiaBa AC
JYAPEKTHO OT M3BOJA MPEXOBO 3aXpaHBaHe, KaTO HAMa HHKAKBa €JIEKTPU- LN JT_ Jr' N L

YeCKa Bp’b3Ka C'bC COJIAPHUA BXOA.

3adencumesHo e ce6p36dHEMO HA uszeodume 3a 3dHyJ/1s516dHe om mMpe-
ycama u Kem Hazpeeame/m!

1. MowHocmma Ha HazpesameJsi, mps166a da e NO-2041Mda oM MaKcumaJaHa-
ma moujHocm Ha naHeaume (1kW - 3kW). B npomuseH cayuaii MakcumaaHa-
ma u3no/1386aHA MOWHOCM uje e masu Ha Hazpesame.isl.

2. Ilposepeme u cespiiceme cucmemume 3a 6e3onacHocm Ha 6oii1epa - mep-
Mo 3auyuma. VOLTIC e ceemecmum ¢ AC komymupawju esemeHmu, Kamo no
mo3u Ha4uH ce U3no/138a gzpadeHama 3awjuma Ha 6otizepa.

3. Hacmpoiime mepMmocmama Ha memnepamypd, no-eucoka om xcejiaHama
3a HazpseaHe uUAU HA MAKCUMYM. AKO mepmocmamem U3KAHYU hpedu
VOLTIC da docmueHe 3adadeHama memnepamypa, mo we ce peaucmpupa
epewka U3kmoueH Hazpeeamean.



MpexoBo 3axpaHBaHe c AC npegnasuren @ @ ﬁ

~
Cebp3BaHeTo HAa VOLTIC kbM 3axpaHBallaTa Mpexa JaBa Bb3MOXKHOCT 3a 1-3KW | 230VAC 50Hz

16A max 16A max
AOII'bJIHUTEJIHO 3arpsABaHe, KOraTo TeMIiepaTtypara B 60Hnepa nagHe 1mnoJj 3a-
AaZieH Ipar. [To To3u Ha4YuH ce rapaHTUpa HaJIUYHUETO Ha TOIlJIa BOJa IIPU BCA - @ @ @ @@ @

KaKBH aTMOCQEPHHU YCI0BUA U KOMPOpPTa HA MOTPebUTe . DDDQ@@
Q 3adsa3icumesiHO e Mpexcoeomo 3axpaHeaHemo da ce

cewpoice npe3 AC npednazumean! LNE +NL

M3nos3BanTe aBTOMAaTHYEH NpeANnasuTe/] CboOpa3eH ¢ MOLHOCTTA HA HarpeBaTeJIs:
24-3.0kW 16A
1.0 -2.0 kW 10A

W3mnos13BauTe NPpOBOAHUK ChC ceyeHue 1.5 - 2.5 mm?, 3arosieTe 12 mm OT NpOBOJHUKA U CBBPKe-
Te B KJIEMHTe 3a MpeX0BO 3aXxpaHBaHe. 3a/{b/DKUTE/IHO CBbPKeTe 3a3eMUTEIHUAT NPOBOAHUK!

Opa3smepsaBaHe HA MUHCTA/Z1AUMUATA

CbxpaHeHue Ha eHepruA

BousepsT e ypes 3a 3arpsiBaHe U CbxpaHeHHe Ha Tomsa Boga. 3a VOLTIC GousiepsT urpae posis-
Ta Ha TepMaJiHa 6aTepus, KOATO Ce 3apex/a IPU Ha/lMuMe Ha eHeprus oT cabHLeTo. [loTpebuTeuTe
KOHCYMHpAT Npor3BejieHaTa TOMJIMHHA eHeprus BbB BU/, HA TOMJIA BOAA.

OT cbllecTBEHO 3HAYeHHEe e CbO6pa3siBaHETO Ha MHCTAJIMpaHaTa CoJIapHA MOIHOCT ¢ o6eMa Ha
BOJOCBH/'bPXKATEJ/ISl U CPEHOTO JHEBHO NMOTPe6/IeHHe Ha ropela Bojja. AKo KanauuTeTa Ha 60uJepa
€ IIpeKaJieHo MaJI'bK, TO BOJIaTa B HETO Il[e Ce 3arpsiBa MHOTO 6'bP30 U CJieJ| JOCTUraHe Ha MaKCUMaJl-
Ha 33/la/leHa TEMIIEPATypa, KOHTpoJiepa liie CIpe HarpsiBaHeTo. ToBa HsIMa HeraTUBEH epeKT BbPXY
COJIApHUTE NaHeJsH, HO BOJH J10 3aryOU OT IPOU3BOACTBO HA EHEprus.

EHeprMﬂ 3a 3arpABaHe Ha BOga

E/NleKTpu4ecKUAT HarpeBaTes NpeBpbLIA liJaTa eJeKTPUUecKa eHeprusl B TOMJIMHHA. 3a 3arps-
BaHeTO Ha BoJia ce U3pasxo/Ba Ha eHeprusa E [kWh], kosiTo yBesinuaBa Ha TeMnepaTypaTa Ha BoJaTa
At [°C] B HanmnuHMs o6eM V [L]. EHeprusiTa Heo6xo/jMMa 3a MOKayBaHe Ha TeMnepaTtypara ¢ 10 rpazy-
ca Ha 100 siutpa Boga e 1.17 kWh

10°C x 100L = 1.17kWh

He06xo,tmma €Heprud 3a HarpsgBaHe Ha BOJa Ha 601zmep1/1 C pa3JiIMYHH o6eMu:

Eneprus kWh
06em L

At40°C  At50°C  At60°C
80 3.7 4.7 5.6
100 4.7 5.9 7.0
120 5.6 7.0 8.4
150 7.0 8.8 10.5
200 9.4 11.7 14.0



CpeAHO Npou3BOACTBO Ha POTOBO/ITAUYHU NaHENU

[Ipy onTHUMa/JIHO MOHTHUPAHU NaHeJH 3a TEPUTOPUATA Ha Bbarapus, cpeJHUAT JOGUB Ha eHepPrus
3a HHcTasMpaHa Mo1HocT oT 1 kWp e 1360 kWh 3a roguna unu 3.7 KkWh Ha geH. EHeprusita cuiHo
BapHvpa CropeJ; Ce30Ha, KaTo CPEHUAT AHEBEH MaKCUMyM e 3a Mecel] 0iu - 4.9 kWh, a MUHUMYMBT
e npe3 mecen, JlekemBpu - 2.0 kWh.

/Tesu daHHu ca cpedHo cmamucmu4ecku U ca ¢ opueHmupogs4vHa yed, usno.zeatime Ka/sKysamop 3a
Nno-mo4HO OYeHKA Ha KOHKpemHda u;{cmaﬂaaug/

Ce30HHOCTTA Ha CJ'bHYEBaTa €Hepruda nMma ,C[O6p0 IIPpUJIOXKEHUE 3a ropelia BoJa, KaTo npe3 JgdaTo-
TO Cce IIpeAroJiara 1o-BUCOKa KOHCyManus. AKo crcTeMaTa ce M3I10J13Ba 32 OTOIJIEHUE, TO Tpﬂ6Ba Aa
Ce UMa npeaBuzg Mo-CJabus ,£L061/IB npe3 CTyAeHUTe MeCcely U I10-CUJIHUA Npe3 JIETHUTE. Hpenop'b‘m -
TEeJIHO € [ia Ceé U3I10JI3Ba B AOII'bJIHEHHUE ChC ChIECTBYBAIlld OTOIVIMTE/JIHA CUCTEMA.

MpenopbunTenHu KOHPUrypaumm

[Topasgu HENOCTOSIHHUSA XapaKTep Ha CJ'bHYEBaTa paJMaliys, e NpenopbYUTeNHO [a ce U3I0J13Ba
o-ros1iM GouJiep, Taka 4e B OTAEJHUTE JHU CbC CUJHO CH'BHIE Jia MOXe Jia ce M3IMoJ3Ba LisaTa
eHeprusl.

UHcTrasupana CpeJaHa JHEeBHA eHeprus

T kWh 06em ?oifmep
kW MHH  CpefiHa MakKC
1.0 2.0 3.7 49 80-100
1.5 3.0 5.6 7.4 100-120
2.0 4.0 7.4 9.8 120 -150
2.4 4.8 8.9 11.8 150 - 200

benann 84 EOO/A
rp. [lnoBaus, yi. Llapesery Ne25, kB. Xp. CMUpHEHCKH
Tesedon: 0876 52 84 91
E-mail: office@belani.bg
www.belani.bg
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