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ABTOMATUYECKOE .
3APAOHO-NPEANYCKOBOE YCTPOUCTBO
C N’PA®UNYECKUM KK UHOUKATOPOM

ANA AKKYMYNATOPHbLIX BEATAPEN
OBLLIETEXHMYECKOIo HASHAYEHWA

ABTOMOBWIIbHBIX, CTAPTEPHbIX, TAOBbIX
KUCNOTHBIX: WET | EFB | AGM | GEL
LIEMOYHbIX: Ni-Cd | Ni-MH | Ni-Zn
NIUTUEBbIX: Li-pol | Li-ion | LTO | LFP



BHUMAHUE!

Mepen Havyanom a3kcnnyatauuum 3apsgHoOro

YyCTPOMCTBa BHUMAaTENbHO U3yuuTe TpeboBaHus A LJ
[aHHOW MHCTPYKLUK.
BHUMAHUE!
B3pbiBHble ra3bl. Bepeub OT orHs M uckp. B npouecce 3apsina
aKKyMynaTopHoi GaTapen MOXeT MpoOUCXOoAWTb BblAeneHue
B3pbIBOONACHbIX ra3oB, MO3TOMY MOAKIKYEHWE, COMPOBOXAatLLeecs
UCKpEHMEeM W 3apag akkymynsaTopHbiXx GaTapel HeobGxoaumo
Npov3BOANTL B XOPOLLO MpOBETpUBaeMoM nomelyeHnn. Obecneyste
Heobxoaumyo BeHTUNsLmio!

Cobntogante nopsaok MNoaknyveHus 3apsigHoro yctpouctea (3Y)
K akkymynatopy (AKB). TOCT IEC 60335-2-29-2012 n. 7.12

HECOBJTIOAEHUE NOPAOKA NMOAOKNIOYEHUA MOXET
NPUBECTW K B3PbIBY NA30B BbIAENAEMbIX
AKKYMYNIATOPOM.

BbiGop u HacTpoiika npocuns
(3Y 0omxHO bbImb OMKITHOYEHO OM aKKyMyrisamopa)

1. BcTaBbTe BUINKY B pO3eTKy 1 BKNtounTe nepekntodatens CETb.
2. BblbepuTe anroputm 3apsaa v yCTaHOBUTE 3HAYEeHUS ToKa

N HanpsbKeHus.
3. OTkntounte npubop ot cetu.

MopgkntoyeHue K akKymynstopy

1. Mopkntounte 3axum 3Y ¢ KpacHOW MapKMpOBKOWA K (+) knemme
aKkKymynsTopa.

2. MopgxkntounTe 3axxum 3Y € YEepHOW MapKUPOBKOW K (-) Knemme
aKkkymynsiTopa.

3. BcTaBbTe BUMKy B po3eTKy 1 BKIounTe nepekntodatens CETb

BHUMAHMUE!

Mpunbop He npeaHasHa4eH Ans NCnonb3oBaHWA NMuaMm (BKniovas
AeTeit) C MOHWXKEHHbIMU (PU3NYECKMMU, YYBCTBEHHLIMWU WNK
YMCTBEHHbIMWU CMOCOBHOCTSIMW UMM NpU OTCYTCTBUU Y HUX
XW3HEHHOrO OMbiTa WM 3HAHWUW, €ClU OHW He HaxoAATcH nog
KOHTPOMEM WINN He MPOUHCTPYKTUPOBAHbI 06 MCMONb30BaHUM
npubopa nULOM, OTBETCTBEHHbIM 3a UX OesonacHocTb. [leTn
OOMKHbI HaxoAWTBLCS MOA KOHTPOMEM ANs HeAoNyLWeHUs urpbl
cnpnbopom.




1. HABHAYEHUE

OcHoBHOe Ha3HauveHue 3apsagHoro yctpownctea (3Y)
aBTOMaTM4YeCKUN 3apaf CTapTepHbIX, TArOBbIX, NOAOYHbIX

1 NPOYKX aKKyMYmnsSTOPHbIX 6aTta

pei (AKB) cnegytoLmx TMnos:

Tun akkymynsiTopHon 6atapeu |HOMI/IHaJ'IbHoe HanpsixeHue, B

KUCINOTHbIE

cypbMsHUCTbIE Sb

rmbpugHele Ca/ Sb

WET kanbumeBble Ca
cepebpsiHble Ag 41612
EFB | AGM
GEL |Long Life | Deep-Cycle
LLENOYHbIE
. - o 1,2]12,4|3,6|4,8|6
Ni-Cd, Ni-MH, Ni-Zn 7,218,4]9,6(108 |12
NUTUEBBIE
Li-pol, Li-ion 37|17,4111,1]14,8
- 24|148]7,2
LTO (Li4Ti5012) 9.6 12| 14.4

LFP (LiFePO4)

3,2|6,4|19,6[12]15

Jllo6on emKoCcTU, B TOM YMCMEe MNOSMHOCTbI Pa3psKEeHHbIX

(8o Hyns).

B aBTOMaTuyeckoM pexume YCTPONCTBO KOHTponupyeTt
1 orpaHunyMBaeT HanpshkeHue Ha 3apsbkaemon AKB, uckntoyas
MHTEHCMBHOE rasoobpasoBaHue (kuneHue) n nepesapsg AKB.
[MoaTomy, yCTpPOMCTBO MOXeT BblTb MCMOMNb30BaHO ANs 3apsaa

COBpPEMEHHbIX He06cny>|<|/|Bae

MbiX Gatapen u He Tpebyer

oTKNoveHus 3apskaemont AKB ot 6opToBoI ceTu aBToOMOOUNA.
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MoxHo Takxe wncnonb3oBaTtb 3Y B HeaBTOMaTU4YeCKOM
pexxume ans 3apsiga AKB nobon anekTpoXMMmUyYeckon cucTeMbl
C MakcumarbHbIM HanpshxeHneM B KOHLe 3apsaa meHee 18 B.

3Y nosBonsdeTt perynupoBaTb CUIYy 3apsifHOro TokKa,
perynupoBaTthb HanpshkeHne M BbIGUpaTb anropuTM 3apsiaa,
COXPaHATb YCTaHOBMIEHHbIE HACTPOMKM B Npodunsx Ans
yno6cTea 6LICTPOro NepeknioYeHnst Npy 3apsae akkyMynsaTopos
pasHoro Tuna.

Kpome aToro, BO3MOXHO 1cnonb3oBaHmne 3Y, kak MHOroLerneBoro
WCTOYHMKA MOCTOSIHHOTO TOKa Ans MUTaHWsi aBTOMOGMNbHOM
annapartypbl, 3NTEKTPOUHCTPYMEHTOB, rafioreHHbIXx namn
W APYrUX YCTPOWCTB U Np1BOpOoB.

YCTpONCTBO npeAHas3Ha4yeHo Ars WUCMNOoNb30BaHUA TOJbKO
BHYTPUW MOMELLEHNI, CTeneHb 3awumTbl oT Boabl IP20.

2. TPEBOBAHUA NO TEXHUKE BE3OMNMACHOCTHU

Mepen Hayanom akcnnyatauuum 3Y HeobGXo4UMO M3YyYUTb
HacTosillee PYKOBOACTBO, a TaKxe npaBuna no yxoay
n akcnnyatauum AKB. lMepen nogkniouveHvem npubopa k ceTu
ybeanTecb B LIEMOCTHOCTU (OTCYTCTBMM MOBPEXAEHWUIA) U30NALMK
CeTeBOro LWHypa. He gonyckainTe nonagaHWs XUMUYECKN aKTUBHBIX
xupkocten (GeH3uH, kucnota M T. 4.) M Bodbl Ha kopnyc 3Y
M ceTeBoi npoBof, BbixogHble nposogda 3Y. lMpu 3apsgke AKB
OOMKHa pa3meLlaTbCsi B XOPOLLO BEHTUNMpyeMon 30He. [pu atom
Bbigensemble AKB rasbl v KMCNOTHBIA a3po30fb He [OIKHbI
nonapatb Ha 3Y, BbIXOOHbIE 1 CETEBbIE NPOBOAA.

BHUMAHMUE!!! Hecmotpsi Ha TO, yto 3Y He TpebyeT Baluero
yyactus B npouecce 3apsga AKB, HeponycTMMO oOCTaBnATb
noakntodeHHoe 3Y 6e3 NpUCMOoTPa, Kak BCSKYHO CIMOXHYIO TEXHUKY,
0COBEHHO NPU MUTaHUW OT FaPaXXHOW SNEKTPOCETU.



3. TEXHUWYECKMWE XAPAKTEPUCTUKU

(paBHO HaNpsXXeHUIo Ha Knemmax
AKB)

MO[LE/b BbIMIMENN-55
HanpsikeHne nuTatoLlen

ceTu, yactoTon 50-60 Iy 180-240B
[vana3oHbl perynmpoBku He MeHee
BbIXOAHOIO TOKa 0,5-15A
BbixogHoe HanpsikeHne

B peXume ctabununsauum Toka 0-18B

[unanasoH PEerynnpoBKn BbIXOQHOIO

Bepcus MO 1.26

HanpsbKeHus B pexumMe ctabunusaumm 55-18 B
HanpspkeHus (Mpy Toke noTpebrneHus
MEHbLLIEM YCTAHOBEHHOTO B Bsepcus MO crapuwe 2.0
HacTpoukax) 0,5-18B
MorpelwHoOCTb YCTaHOBKM HanpsiKeHWs! 1%
[TorpelHoCTb YyCTaHOBKM TOKa 25%
[nanasoH pabounx oT -10°C po
Temneparyp +40°C
Fabaputhbl 155x85x200 mm
Macca 0,83 kr
BCTpOEHHbI MUKPOBEHTUNATOP +
rpachuyeckum
Xuako-
Tun nHavkaTopa KpUcTannm4eckum
MHAMKaTop

C noacBeTKoM
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4. YCTPONCTBO N3OENUA

KoHCcTpykTMBHO 3Y BbINOMHEHO B MacTMaccoBOM Kopryce,
MMEIOLLEM Xamto3n Ana BeHTUNAumn. CeTeBoi LHYP U BbIXOAHbIE
NPOBOAA C 3aXMMaMM YrOXeHbl B 3a[jHWIN OTCEK Kopryca.

CeTs

A B Buivnen - 55

Ha nepepgHel naHenu pacrnonoXeHsbi: Puc. 1
1 - XXMOKO-KPUCTaNU4eCcKnii UHAMKATOpP C NOACBETKOM

2 - KHOMKM ynpaBneHuns </>

3 - KHOMKV HaBUraumm n yctaHoBok A/'Y

4 - ceTeBOW BbIKMOYaTENb

OnekTpoHHas cxema 3apsigHOro yCTPOWCTBa MpeacTaBnser coboi
OBYXTAKTHbIA BbICOKOBONbTHbLIA BbICOKOYACTOTHbIN
npeobpasoBarernb C LUMPOTHO-UMMYIbCHOW MOAYNSLMEN, CO CXEMOM
ynpaeneHus cogepxauien gBe uenum obpaTHOW CBA3M NoO
BbIXOAHOMY TOKY U HanpsbkeHuto. Takoe NOCTPOeHMe CUIOBON YacTu
obecneunBaet Bbicokuii KMNO B WMPOKOM AManasoHe NUTaroLLmx
HanpsHKeHW, NPaKkTUYeckn naearnbHble BbIXOAHbIE XapaKTePUCTUKM
reHepatopa TOKa W reHepaTtopa HanpskeHusi, HagEéXHyl
ranbBaHW4YeCKyl pa3BsA3KYy, a TakXe BblCOKME yAeNbHble
MaccorabapuTHble 1 MOLLHOCTHbIE XapaKTEPUCTUKN.

[Ons nHaMKaumMm npoTekatolero 3apsigHoro Toka U HanpsbkeHust
ncrnonb3yetcs rpaduUyeckuin XKUOKO-KPUCTaANMYECKUA UHAMKATOP
c nogceeTkon. [Ona 3awuTbl CMNOBOW 4acTu OT neperpesa
NPVYIMEHEeHbl MUKPOBEHTUMNSTOP M CXEeMa OrpaHUYeHus1 BbIXOQHOTO
TOKa. OTa cxemMa aBTOMAaTUYEeCKM YMEHbLUAET BbIXOOHOW TOK Npwu
NoBbILWEHUN TeMnepaTypbl BHYTpM KOpryca Bbille HOPMbI.
Mpu BOCCTAHOBMNEHMM HOPMarbHOTO TeMnepaTypHOro pexuma
[OvanasoH perynmpoBky TOka BOCCTaHaBMNMBAETCS.
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5. MPOBEPKA PABOTOCIOCOBHOCTHU

M3Bneub npoBoga. Ybeoutbcs, YTO KOPMYC W3AeNnusi He umeeT
MeXaHU4eCKMX NOBPEXOEHUN, a U30MsALMsa NPOBOAOB Lena.

[Ona npoBepku paboTtocnocobHoctn 3Y 6e3 AKB Heobxoaumo
NOAKIIOYNTL €r0 K CeTU MepeMeHHOro Toka. BbixogHble Knemmbl
[OOIMKHbI BbITb PA30MKHYThI.

BkntounTb Bbikntovatens “CeTb’. Y6eauTtbcs, 4YTO BbIKMOYaTEND
“CeTb” 1 CBETOANOLHBIN MHOMKATOP CBETSTCS.

[MpoBepuTb YTO B UCTOYHMKE BbliOpaH nNpodunb ¢ anroputMmom 1,
HanpshkeHne HaxoguTcs B Avana3oHe 12-16B, Tok B AmanasoHe
8-15A.

3aMKHYTb BbIXOAHbIE 3aXKWUMbl UMN A HArMsaAHOCTY MOAKIOYUTD
K HAM aBTOMOOUIbHYO namny HakanusaHus 55-110BT, y6eanTbes
4YTO MNoKasaHUs Toka W HanpsKeHWss U3MEHWNUChb, namnoyka
CBETUTCS.

[ns npoBepkn paboTOCNOCOOHOCTM BEHTUMATOPA BbICTABLTE TOK
He meHe 11,5 A, 3aMKHUTE knemmbl U ybeamTech, YTO BEHTUNATOP
paboTaer.

BHumaHue! MUKPOBEHTUNATOP BKIKOYAETCSl aBTOMaTUYECKU Npu
MOBBILLEHWW TeMNepaTypbl BHYTPU KOpRyca WIn yBeNMYeHUn Toka
6onee 11 A. lpu pabote B pexume KOPOTKOrO 3aMblKaHWA
(BbIXOAHbIE KNEeMMbl 3aMKHYTbl Mexay co6ol) BO3MOXHO
He6ornbLUIOe ryAeHWe Unu LWyMm.

6. NOPAOOK PABOTbI

6.1 3APAO AKBE B ABTOMATUYECKOM PEXUME

Ecnu B 3Y BbIGpaH npocdunb c napametpamu 3apsiga
COOTBETCTBYOLLMMU TUMY 3apskaeMoro akkymynsitopa, nepengute
K nogkmntodeHuio n 3apsgy AKB.

6.1.1 Beibop n HacTpoiika npocunsa
(3Y 0omxHO bbIMb OMKITHYEHO OM aKKyMyrisimopa)

1.Moaknouunte 3Y K ceTu nepemMeHHOro toka. Bknwouute
nepekntoyartens CETb.

2. BbiGepuTe npaBUnbHO HACTPOEHHbIN Npodunb (nepenaute
K NYHKTY 7) Unu usmeHute npocpuns.

3. BuibepuTe anroputm 3apsiga, (cMotpute Puc. 2. Mpaduk paboTbl
3Y npu 3apsae kucnoTtHbix AKB B aBTOMatnyeckom pexvme).

4.YcTaHOBMTE HanpskeHWe B COOTBETCTBMM C Tabnuuen unu

nacnoptom Ha AKB. .



MOCMOTPUTE MAKCUMAJNIbHO AONYCTUMOE
HANPAXEHWE B KOHLUE 3APAOA B MNACMNOPTE HA
AKKYMYNATOPHYIO BATAPEIO.

Tun akkymynsTopHon 6atapeun HanpspkeHue 3apsaga, B
KUCNOTHbIE 4B 6B 12 B

cypbMsiHUCTbIE Sb

4,8-49 7,2-7,3 |14,4-14,6
WET mbpuaHble Ca/ Sb

kanbumeBble Ca 4,8-5 7,2-7,5 | 14,5-15

cepebpsiHble Ag 49-522 | 7,3-7,8 | 14,7155

EFB 4,8-5 7,2-7,5 | 14,5-15

AGM 4,748 | 7,0-7,2 |14,1-14,4

Long Life 4,6-4,7 6,9-7,1 [13,8-14,1

GEL Deep-Cycle 4,7-48 | 7,0-7,2 |14,1-14,4

LENOYHBbIE Ni-Cd, Ni-MH, Ni-Zn

HomunHanbHoe HanpsixkeHue, B / Hanpspkenwe 3apsiga, B
12124 136(48| 6 | 7,2 8,4 96 | 10,8 | 12
1,7-1,8/3,4-3,6/5,1-5,4|6,8-7,2| 8,5-9 |10,5-10,8/11,9-12,5/13,6-14,4|15,3-16,2|{17,5-18

JIMTUEBDLIE Li-pol, Li-ion
HomuHanbHoe Hanpshkexue, B / HanpsbkeHue 3apsaa, B
3,7 74 11,1 14,8
4-42 8-8,4 12-12,6 16-16,8
JIMTUEBBLIE LTO (Li4Ti5012)
HomuHanbHoe Hanpshxernue, B / HanpsbkeHue 3apsaa, B
2,4 4,8 7,2 9,6 12 14,4
2,6-2,7 5,2-5,4 7,8-8,1 |[10,4-10,8 | 13-13,5 | 15,6-16,2
JINTUEBLIE LFP (LiFePO4)
HomuHanbHoe Hanpshxernue, B / HanpsbkeHue 3apsaa, B
3,2 6,4 9,6 12 15

3,5-3,6 7-7,2 10,5-10,8 14-14,4 17,5-18




HanpsixeHue xpaHeHus (6ydepHbIN pexum):
6-BOMNBLTOBbIX KUCAOTHBIX ALB oo 6,8-6,9B
12-8051bmo8bIX KUCTTOMHBIX AKB .......cceeeeeeeeeeeeeeeeee 13,4-13,8B

12-8051bmo8bIx KucromHbix AKb

5. YcTraHOBWTE TOK COOTBETCTBYIOLLMIA TUMY U EMKOCTU 3apsikaeMom
bartapeun. (Ob6wenpuHsimele pekomeHdauyuu 0,1 om emkocmu
6amapeu).

6. Mpu HeobxoaAMMOCTH HacTpoliTe Taimep.

7. OTKnouMTE NPUBOP OT CETU.

6.1.2 MopgkntouyeHMe K aKKyMyInsiTOpy U 3apsa B aBTOMaTU4E€CKOM
pexume

HecobrnodeHue nopsidka nooKoHeHUs Moxem fpusecmu K 8bixody 3Y
U3 cmposi unu 83pbigy 2a308 8bl0esIsieMblX aKKyMyrsmopoM.
lMookmoyeHue u omkroyeHue 3Y npoussodums coanacHo mpebosaHuro
IOCT IEC 60335-2-29-2012 nyHkm 7.12 - “Knemmy akkymymnsmopa,
He NpucoeOUHEHHYK K waccu, criedyem npucoeduHsImb K 3apsiOHOMY
ycmpoulcmesy nepsoli; dpyeoe npucoeduHeHue O00mKHO 6bimb coernaHo
K waccu e0anu om akkKymynsmopa U monnaueHol MuHUU; 3amem
3apsioHoe ycmpoticmeo 6bamapel npucoeduHsom K numaroweli cemu.
lMocne 3apsidku cnedyem omcoeduHumsb 3apsiOHoe ycmpolcmeo
6amapel om numatowel cemu; 3amem 3apssOHoe ycmpolcmeo
pa3beduHSIlom ¢ waccu; 3amem - ¢ akKyMyssmopom”.

1. MNogknitounte 3axum 3Y € KpacHOW MapKMPOBKOW K (+) knemme
aKkKymynsTopa.

2. Mopgkntounte 3axum 3Y € YepHON MapKMPOBKOM K (-) knemme
akkymynsTopa.

3. Mogkntounte 3Y K ceTu nepemMeHHOro Toka. Bknwounte
nepekntoyatens CETb.

Anzopumm 1 HadyuHaem pabomamb cpasy, aneopummsi 2, 3, 4 ,5
Ha4duHatom pabomampb 4epe3 60 cekyHO mnocne BKYeHUs
uHOukamopa, 8 me4yeHuu 3Mmo20 8peMeHU ycmpolcmeo
8biCmaernsgem MUHUMalbHble 3Ha4eHUs1 HanpskeHusi u moka. [lpu
HEobxo0UMOCMU MOXHO ocyuwecmeums rfepesarnyck ansopumma
3apsida, rnopsi0oK ornucaH 68 pasdene YnpaeseHue 3apsOHbIM
ycmpolicmeom.
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4. 3apsap AKB 6yget npoxoanTb B aBTOMATUYECKOM PEXUME TOKOM,
yCTaHOBIEHHbIM B npodune. (Puc. 2, Ha rpacduke uHtepsan l).
U3meHeHue Toka (Tonbko Ans anroputmoB 4 u 5, Puc. 2, Ha
rpacdouke uHtepsan ). MNpu [OCTMXKEHWM HanNpsXKeHUs Ha
akkymynatope = Hanp2 npovcxogut nsmeHeHune Toka Ha Tok 2.

YmeHbweHue Toka (Puc. 2, Ha rpaduke mHTepsan V). TMpu
poctmwkeHun Ha AKB HanpsikeHust = Hanp1, Tok aBTomatnyeckn
M3MeEeHSEeTCss NO BbiIGpaHHOMY anroputmy
3apsaga. Hayano ymeHblueHUs cuibl BbICTABMIEHHOIO TOKa
roBOpuT 0 AocTuwxkeHun bGatapeen 75-95% 3apsiga. [Ans nonHoro
nosapsga AKB moxeT notpeboBaTbCcsi elle OT nofyyaca Ao
HECKOJbKMX 4YacoB (3aBUCUT OT TuMa, EMKOCTU U TEXHUYECKOrO
cocTosiHust AKB).

BydepHbin pexum (Puc. 2, Ha rpaduke uHtepsan V).
B npouecce pnosapsiga 3Y nepexogut B OyepHbIn pexum,
npn kotopom camopaspsa AKB komneHcupyeTtcs
Tpebyowmmea TokoMm 3apsaga.* AnutenbHocTb paboTbl
B OycpbepHOM pexume HeorpaHuyeHa, bonee Toro nomnesHa
ONs He HOBbIX 6aTapeln, Tak Kak nocne HeCcKOmnbKUX AeCATKOB
YacoB 6onblwmHcTBO AKB yny4liaiT M BOCCTaHaBNMBaKT
CBOW FMaBHble XapakTepUCTUKW - BHYTpeHHee
COMPOTMBIIEHNE N EMKOCTb.

5. Mo okoHYaHuK 3apsiga OTKMYMTE 3Y OT CETU U CHATb 3aXUMbI.
PekomeHayeTca npoTepeTb 3aXuMbl M NpoOBOAA BNAXHOMW,
a 3aTeM CyxoW BETOLUbIO AN yaaneHusi NonasLLEro afiekTponuTa.
YKenaTenbHo nocrne 3Toro cmasarb 3aXuUMbl Nto60I aBTOCMasKom
ONS 3aWUTbl OT KOPPO3UN.

* Camonpour3BofibHOE YMEHbLLEHME TOKa B Havarne 3apsiia MoXeTt
CBUAETENbCTBOBATL O Hanuuum cynbdataumm nnactuH AKB
YMeHbWwMNB TOK, 3Y aBTOMaTU4YeCKM MepexoauT B pexum
pecynbdartauum AKB B 3aBMCMMOCTM OT CTeMeHU nopaxeHus
NnacTvH Ha AecynbgaTaunio MOXET NoTPeboBaTbCH OT HECKOMbKUX
MUHYT 0O HecKomnbKMX 4acoB. B npouecce pecynbdaraumm ToOk
NOCTENeHHO aBTOMATMYECKM BO3pacTeT [O 3HaAYeHus,
BbICTaBIIEHHOIO TOKA.
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6.1.3 Mpachmku paboTtbl 3Y npu 3apsge kKucnotHbix AKB
B aBTOMaTU4YECKOM pexume

YcrnoBHble 0603HaYeHNs!

Hanp v Hanp1 - BepxHuii nopor HanpsbkeHusi (cTtabunusauusi
HanpsiKeHWs! UMK OTKITIOYEHME TOKa).
Hanp2 - HanpsikeHvne npu OOCTMXEHUWM KOTOPOro 3HayYeHne Toka
Tok n3ameHsieTcst Ha Tok 2 (TonbKo anropuTmbl 4 1 5)
Hanp3 - HwxHuii nopor HanpspkeHus (ctabunusauusi 6ydepHoro
pexumMa Unu BKIKYEHNE ToKa)
Tok - 3HayeHne cunbl TOKa ycTaHaBnNMBaemoe B Havane 3apsaa
Tok 2 - 3HayeHne cunbl TOKa yCTaHaBMMBaeMOE Npu SOCTUKEHWUM
Hanp2

Puc. 2

<05A}- : t, yac

| - nopkntoveHune, nepesanyck anroputma sapsaa

Il - 3apsp ycTaHOBNEHHBIM TOKOM

IV- npu poctmxkeHnn Hanp 3Y ctabunusupyet 3agaHHoe HanpsbkeHve
(TOK @aBTOMAaTU4ECKM yMEHbLLAETCS)

V - 3apsig OKOH4YeH Npu ymeHbLueHun Toka o 0,5-1A.

LA|  Anroputm 2 :'B .
... |Hanp
PR Hanp3
Tok}|-- ———
<05A <<<<<<<<<<<<<<<<<<<<<<<<<<<<< B B - t, vac

| - nogkntoyeHune, nepesanyck anropMtma sapsga

Il - 3apsp ycTaHOBMEHHBIM TOKOM

IV- npn poctuxeHun Hanp1, 3Y aBToMaTuyecku ymeHbluaeT
HanpsxeHue cTtabunusauumn go Hanp3, ganee npoucxoauTt
cTabunusauns 3afaHHOro HanpsXeHus (TOK aBTOMaTUYecKku
YMeHbLLaeTCst)

V - 3apsig OKOHYeH Npu ymeHbLueHun Toka o 0,5-1A ”



i

| - nogknioyeHne, nepesanyck anroputma 3apsiaa
Il - 3apsip ycTaHOBMNEHHBIM TOKOM
Hll - npn poctmwkeHun Hanp1, TOK BblknioyaeTcsi, Korga HanpshkeHue
HaAKB cHusntcs go Hanp3 TOk BkntoyaeTcs, ganee npouecc
noBTOpSiIETCA
IV- 3apsii OKOHYEH, Nay3bl MexXay WMMynbcaMu Toka MHoro Gonblue
BpPEMEHM NPOTEKaHNS ToKa.
LA| Anroputm 4 BapuaHT ¢ ymeHbLIeHneM Toka Il:lj'aﬁ 1
. Hansz
Hanp3
Tok
Tok 2[
<05A
I, A uUB
- |Hanp1
Hanp3
Hanp2
Tok 2
Tok [
<0.5Ap= P I
1 w v
| - noaknoYeHue, nepesanyck anropuTMa 3apsiaa
Il - 3apsg ycTaHoBNEHHbIM TokoM (Tok 1)
1l - npw gocTKeHUN HanpsXkeHns = Hanp2, Tok usmeHsieTcst Ha Tok 2
IV- npn poctmxeHun Hanp1, 3Y aBTOmMatuyecku ymeHbliaeT
HanpsbkeHne ctabunusaumm go Hanp3, ganee npoucxoguTt
cTabunusaums 3afaHHOrO HanpsikeHus (TOK aBToOMaTUYeckun
yMeHbLUaeTcs)
V - 3apsig OKOHYeEH Npy ymeHbLleHny Toka go 0,5-1A
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LA| Anroputm 5 BapuaHT ¢ yMeHblueHuem Toka | U, B
. Hanp1
- |Hanp3
Tok|-- " |Hanp2
Tox 2[ f
: : t, yac
1 n n v v
LA BapuaHT ¢ yBenuuenuem toka |U, B
I .. .. Hanpl
el h Hanp2
L. : : Hanp3
Tok2p - oo s 2o - p— g
Tok 1 r
t, yac

I n m v v

| - nogknioveHune, nepesanyck anroputma sapsja

Il - 3apsp ycTtaHoBneHHbIM TokoM (Tok 1)

Il - npun gocTwxkeHUn HanpskeHnst = Hanp2, Tok uaMeHsieTcs Ha Tok 2

IV- npn poctmxeHun Hanp1, TOK BbIKMOYaETCs, Korga HanpsXXeHue Ha
AKB cHusutca go Hanp3, Tok Bkrio4vaeTcs, ganee npouecc
nosTOpsieTCA

V - 3apsig OKOHYEH, naysbl Mexay WMMynbcamMu Toka MHOro Gonblue
BPEMEHM NpoTEKaHNS ToKa.

6.2 UCMNONb3OBAHUE 3Y B KAYECTBE NPEOMNYCKOBOIO
YCTPOUCTBA

Onsa obneryeHus nycka asuratensa nogknwountb 3Y k AKB
(cm. paspgen 3apsg AKB B aBTOMatnyeckoM pexume), YyCTaHOBUTb
MaKCcUMarnbHbI TOK. Takum 06pa3om, OXMBUTb akKyMynsiTop
B TedeHun 5-30 MUHYT, a 3aTeM, He oTkmnoyas 3Y, Npom3BecTy nyck
asvratensi. OxwviBneHHas npegnyckoBbiM 3apsigom AKB cnocobHa
[aTb CyLeCTBEHHO OOMblIMN TOK B MNepBble CeKyHObl paboThbl
cTaptepa. 3TO NO3BOMSET Nerko CTPOHYTb 3arycTeBllee Macro,
co3aaTh ObICTPOW MPOKPYTKOM XOpoLLee cMeceobpasoBaHue 1 UCKPY
(B Ansene - BocnnameHeHne) 1 B BOMNbLIMHCTBE Criy4aeB 06OMTUCH
6e3 [OopOorocTosiLiero MyckoBOro YCTPOWCTBA, a YMEHblUeHue
BpPEMeHU MNPOKPYTKM yMeHbWwUT Harpy3ky Ha AKB, npoanus
ee pecypc. B crnyvae Heynaun noBTOpUTE NpoLeaypy.



6.3 UCNONb30OBAHUE 3Y B KAYECTBE MHOIOLIENEBOIO
NCTOYHUKA NUTAHUA

3Y gBNAeTCcs WCTOYHUKOM CTabMMM3MPOBAHHOIO HaMpsKeHUs
MOCTOSIHHOTO TOKa C OrpaHuyeHvem (ctabunusauuen) cunbl Toka
Harpy3ku. [oaToMy MOXeT ObiTb NPMMEHEHO Ans 3anuTky Nobbix
notpebutenen HanpsxeHus 5,5B-18B c cymmapHbIM TOKOM
noTpebneHns MeHblle BbICTABMEHHOTO B 3apsiAHOM YCTPOWCTBE.
Mpn neperpyske, nnbo aBapuMMHOM 3aMblKaHUN BbIXOAHbIX
nposogoB 3Y OyaeT nepexoauTb B pexum cTabunusaumm Toka.
[ns paboTbl B KayecTBe MHOroOLENIEBOro WCTOYHMKA NUTaHWA
Heobxoanmo BbIOpaTh anropuTm 1 B HacTpolike npoduns.

6.4 HEABTOMATUYECKWU PEXXUM 3APAOA

HeaBTOMaTM4yeCKUM pPEXMMOM CUMTaAETCH PeXuUmMm 3apsga, npu
KoTopoM HanpsbkeHne Ha AKB B KoHUe 3apsga MeHblue, Yem
Hanps)XeHue, KOTOpoe MoXeT co3paBaTb 3Y

Ecnu B 3Y BbiOpaH npodwunb ¢ napametpamu 3apspa
COOTBETCTBYIOLLUMMI TUMY 3apshKaemMoro akkymynstopa, nepevaute
K nogkntoyeHunio n 3apsay AKB.

6.4.1 Bbi6op 1 HacTpoyka npocuns
(3Y 0omkHO bbIMb OMKITHYEHO OM aKKyMyrsimopa)

1. Moakntounte 3Y K ceTu nepemMeHHOro Toka. Bknwouute
nepekntovatens CETb.

2. BbibeprTe npaBurnbHO HACTPOEHHbIN Mpodunb (nMepenpguTe K
NYHKTY 7) Ui U3MeHuTe Npodurib.

3. Bbibepute anroputm 3apsiga, cmotpute (Puc. 2. Mpaduk paboTbl
3Y npu 3apsae kucnoTtHbix AKB B aBTOMatnyeckom pexvme).

4. YcTaHOBUTE HanpsixkeHue OGonbliee 4YemM MaKcumanbHO
[onycTumoe Ans gaHHow 6atapen.

5. YcTaHOBUTE TOK COOTBETCTBYIOLLUIA TUMY U €MKOCTU 3apshkaeMon
6atapeun. (ObwenpuHsameie pekomeHOauyuu 0,1 om emkocmu
6amapeu).

6. Mpu HeoBxoaMMOCTH HacTpoliTe Tarimep.
7. OTkntounTe Npnbop oT cetu.
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6.4.2 MopaknwYyeHUe K aKKyMynaTopy u 3apsapg
B HeaBTOMaTM4YeCKOM pexume

HecobnodeHue rnopsidka nooKMoYeHUs: MOXem fnpueecmu K 8biIXo0y
3Y u3 cmposi unu 83pblgy 2a308 BbIOENSIEMbIX aKKyMyrisimOpPOM.
lModknoyeHue u omknwyeHue 3Y npouzsodumpb coenacHo
mpebosaHuro FOCT IEC 60335-2-29-2012 nyHkm 7.12 (cm. pa3den
3apsd AKB e asmomamuyecKom pexxume).

1. MNogkntounte 3axum 3Y € KpacHOW MapKMPOBKOW K (+) knemme
akkymynsTopa.

2. MopgkntounTte 3axum 3Y C YEpHOM MapKMpoBKOM K (-) Knemme
akkymynsaTopa.

3. Mopgkntounte 3Y K ceTu nepemMeHHOro Toka. Bknwouwnte
nepekntoyarens CETb.

Aneopumm 1 HadyuHaem pabomamsb cpa3dy, anzopummsbl 2, 3, 4,5
Ha4duHatom pabomampb 4epe3 60 ceKkyHO mnocne BKYeHUs
uHOukamopa, 8 me4yeHuu 3Mmo20 8peMeHU ycmpolcmeo
8bicmasnisiem MUHUMallbHblIe 3Ha4yeHUs HamnpsXeHus U MmokKa.
lMpu Heobxodumocmu MOXHO ocyuwecmeums repesanyck
anzopumma 3apsida, rnopssdok ornucaH 6 pasdese YnpaeseHue
3apsiOHbIM ycmpoUlicmeom.

4. 3apsapn AKB Oygetr npoxoguTb B HEBTOMATUYECKOM pEXUME.
B Takom pexume Heob6xoAMMO KOHTponupoBaTb CTeneHb
3aPSHKEHHOCTU OBLLENPUHATLEIMW MeToAaMM (MO HaNpsXKEeHWo, Mo
BPEMEHM 1 cure ToKa, Mo NNOTHOCTU 3M1eKTponuTa v T.4.).

5. Mo okoHYaHuK 3apsiga OTKMYUTE 3Y OT CETU U CHSATb 3aXKUMb.
PekomeHayeTcs npoTepeTb 3aXMMbl M NPOBOAA BMAXHOM,
a 3aTeM CyxOW BETOLUbIO ANS yAaneHus nonasLLlero aneKkTponuTa.
YKenaTenbHo nocre 3Toro cmasarb 3aXXUMbl ft060I aBToCMasKom
ONS 3aWnUTbl OT KOPPO3UN.

Bpemsi pabombi 3Y € n11060M U3 NEePeyUCsIeHHbIX PEeXUMOE
Heoz2paHU4YeHo.



7.0CHOBHBbIE PEXXUMbI
7.1 YMIPABINEHUE 3APAOHLIM YCTPOMCTBOM

YnpaBrneHue 3apsiiHbIM YCTPOMNCTBOM OCYLLECTBISIETCS C NOMOLLLIO
4 kHonok <, >, An VY. Cm.Puc. 1.

<= - OOHOKPaTHOE KOPOTKOE HaXxaTue Ha KHOMKY

[ - ANUTenbHOE HaxaTtune

&~ < - HECKONbKO KOPOTKUX HaXaTui Ha KHOMKY

- > - (BNpaBo) Nepexoa B peXnM HacTpoek

<~ > - B peXuMe HacTPOIKN Nepexop K peaakTUpoBaHuio
napametpa

< > - COXpaHeHVe 3Ha4eHVs nocne pegakTMpoBaHus

& < - (BneBo) BO3BpAT Ha NpeablayLLnin ypoBeHb (Mpu 8bixode

u3 pedakmupoeaHusi, —U3MEHEHHble 3HaYyeHUsl He
coxpaHamcsl)

<= Al'Y - (BBEpx Unu BHN3) BLIBOP NyHKTa B MEHIO
<= A/'Y - nameHeHve Yncna B MEHIO pefaKTUPOBaHUs

@ A/VY - gnutenbHoe HaxaTue aBTOMATMYECKM U3MEHsieT
4YMCIIO B MEHIO PEAAKTUPOBaHUSA (TOK, HanpshkeHne v
T.4.)

<~ & < - Bo3Bpar B pabounit aucnnen

7.2 PABOYMW AUCTIIIEN

Ha akpaHe nokasbiBaeTcs TeKyWMWil TOK 'IE u
MHanpsixeHne. Pa6Goynit aucnnen TOk: F A
aBTOMaTUYECKM MOoKasbiBaeTcs, ecnu Ha 3Y 'IH u
HEKOTOPOE BPEMSI He HAXKMaTV KHOMKM. HANP: AFE
MOXHO MPUHYAUTENBHO BbI3bIBATL €r0 OAHUM WM HECKOMbKAMM
HaXaTVAMMN Ha KHOMKY <.

& & < -nepeiiguTe B paboumii gucnnen.
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7.3 CTPOKA UH®OPMALIMK

B 3Y Ha agucnnee MOXHO BbIBECTU Ans

NpoCMOTPpa AOMOMHUTENbHYI0 MHbOpMAaLIMIO: TOK: u. I A
TeKkylwee COCTOsIHWE, BpeMs 3apsaaa, | yanm: B
KOMMYECTBO dHEpPrun nepenaHHO | gp. ZAPADA: 01:31

B akkymynsitop. WHdopmaumsa otobpaxaetcs
BHW3Y 3KpaHa B BMAe BCMNIIbIBAOLLEN CTPOKN.

Bkn/BbIkn cTpoku MHopmauumn

lMepetidume 8 paboyuli ducrnnel

<~ A - BKMounTe oTOBpaxeHne CTPOKM TOK: 3_“ A
A - NOBTOPHOE HaxaTtue ybepeT CTpoKy | HAMP: Il-l_a E
c pabouero avcnnes OT.OAHD: 0.5 A=Y

Takxe 6KIYeHUe/8bIKITIYEeHUE CMPOKU UHGopMayuu MOXHO
npouseecmu 4epe3 MeHr Hacmpoek.

7.4 BbIBOP UAKTUBALIUA NPODUNA

B 3apsgHOM yCTpoOMCTBE eCTb HEeCcKONbKoO HabopoB HaCTpOeK,
Kaxabli Habop HasbiBaeTcs «npocdunbx». lNpodunb nossonser
COXPaHATb 3Ha4YeHus TOKa, HanpsXKeHus BepxHero nopora,
HanpsXXeHUst HUXXHero nopora, anropuTtm 3apsga. Kaxabin npoduns
MOXHO HacTpOUTb WHAMBMAYaNbHO NOA Pa3nuyHble TUMbl
aKKyMyInsTOPOB.

Mpu akTvBauuMm npodunsa npousonaeTr M3MeHeHue napameTpoB
3apsifa. AKTVBHbIN Npodunb OTMEYeH Toukow. Hanmpumep, Ham
Hy>XeH npodunb Ne2.

lMepetidume 8 paboyull ducnneli

- soi

<> BoviguTe B Bbi6op MPODPUIA D\ NPOSRUNE 2
< AlY - BbiBepuTe HyxHbIN MPODUIb QI NPOskUNL 3
HACTROMKU

> - BOWAWNTE B pefakTupoBaHwue
npoduns NP0k 1
<= A/Y - BbibepuTe akTUBaLWMO
<> - aKkTUBMpYWTE NPodurb HACTPOMHKL

Tenepb 3Y namenut HaCTPOWMKMN TOKa N HanpsXXeHUsi B COOTBETCTBUM

C HacTpoMKamm BbIGPaHHOro NPogUs. .



7.5 HACTPOWKA MPO®UINSA

lMepetidume 8 paboyuil ducnneli TR TRT

o _ RAb HANP 2 13.BE
> BoviguTe B Bbi6op MPODUNA ANrOPUTH g

<~ AI'Y - BbiGepute HyxHbIN NTPODUTb

s> - BOWAWTE B pegakTupoBaHue npoduns, nepsbii

napameTp - TOK

7.5.1 Bbi6op anroputma 3apsiga

<~ Al'Y - Bbibepute AITTOPUTM 3apaga o2

3

> - Boaute B BbIGOp anroputma Eq
3apsga

<~ Al'Y - Bbibepute HeoGxoauMbIn anroput™m (1 - 5) (em. Puc 2.

Ipacpuk pabomebr 3Y npu 3apside kucromHbix AKB
8 asmomamu4ecKkoM pexxume)

= > - nogTBepauTe

<~ << - BbliignTe U3 pexxMma Bbibopa anropuTMa 3apsina

7.5.2 PepakTupoBaHue Toka

<~ AI'Y - Bbibepute TOK
> - BOMAUTE B pefaKkTMpoBaHue

@ A/V - ycraHoBWTE Xenaemoe 3HayeHume

> - COXpaHuTe 3HavyeHne

7.5.3 PepakTupoBaHue Toka 2
(Tonbko Onst aneopummos 4 u 5)

<~ AI'Y - Bbibepute TOK 2

> - BOMAWTe B pefakTMpoBaHme

@ A/Y - ycraHoBWTE Xemnaemoe sHauyeHve

> - COXpaHuTe 3HadyeHune
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7.5.4 BepxHU NoOpor HanpskeHUsA
(Cmabunu3sayusi HanpsiKeHUs Unnu OMKITIIOYeHUe moka)

(ol - BblbepuTe HAIMP1-ycTaHoBKa
BEPXHErO NMopora HanpsikeHus

<> - BOMOuUTe B pedakTUpoBaHue
nopora

@ A/VY - ycraHoBMTE XenaeMoe 3HaveHne BepxHero nopora*

> - COXpaHuTe 3Ha4yeHue

7.5.5 H/xXHUI nopor HanpskeHust

(Cmabunu3sayus 6ycghepHo20 pexuma Uuau BKIIYEeHUe moka.

lNpu 8bibope anzopumma 1, MyHKM 8 MeHIo omcymcmeyem)

(ol - BblbepuTe HATP3 - yctaHOBKa
HWXHEro nopora HanpshkeHust

> - BOWAMWTE B pefakTupoBaHue
nopora

@ A/VY - ycTaHoBWTE XernaemMoe 3HauYeHne HKHEro nopora*

<> - COXpaHuTe 3Ha4yeHne

7.5.6 HanpsikeHne n3ameHeHUs Toka

(HanpsixeHue npu docmuxeHuu Komopo20 3HadeHue moka TOK

usmeHsiemcsi Ha TOK2. Tonbko Ons aneopummos 4 u 5)

Vv - BblbepuTe HAIMP2 - ycTtaHoBKa
nopora U3MeHeHusi Toka

= > - BOMAMWTE B pefakTupoBaHue
nopora

@ A/VY - ycraHoBWTE Xenaemoe 3HaYeHue

<> - coxpaHuTe 3HaveHue

*

BepxHull u HUXHUU ropo2 HarnpsikeHUsi O0/mKHbI omauYamsCsi
He meHee YeMm Ha 0,5 Boribm. Ecriu 8 0OHOM U3 10p0208 HEBO3MOXHO
ycmaHo8UMb Xenaemoe 3HadYeHue, mo rnpoeepbme 3Ha4YeHue
8 0py2oM ropoee U cKoppekmupylime 3HayeHue mak, 4mobbl

pasHuya mexy rnopozamu bbina 6onbwe 0,5 Borbm.
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7.5.7 AKTUBALIA NPO®UNA

<~ Al'Y - Bbibepute AKTVBUPOBATb
>
[k &

- aKTUBUpYMTE NPodub

- BbIiAMTE U3 peXxrMa HacCTPOMNKU

HANP 1 M™AE
HANP 2 13.BE
ANCOPUTH 5

= ARTUEUPOEATR

Tenepb 3Y M3MEHUT HACTPOWMKM TOKa U HAMNpPsPKeHUsi B COOTBETCTBUN

C 3Ha4eHnsaMU KoTopble Obinu YCTaHOB/E€HbI.

7.6 NEPE3AINYCK ANIFOPUTMA 3APALA

Ecnu HeoOxoaumo, 4T06bLI 3Y Havano
paboTaTb C camoro Havana corfnacHo rpadguky
3apsfpga, HYXHO cAaenaTb nepesanyck
anroputma 3apsiga. 'paduku 3apsiga cMm. Ha
Puc. 2., cTp. 10.

lMepetidume 8 paboyull ducnneli
> - BonauTe B Bbl6op NMPOOUNA
<= Al'Y - BeibepuTe MEPESAMYCK

> - nepesarnycTtute anroputm 3apsaa

8. HACTPOWMKU
8.1 APKOCTb NOOACBETKU

CINPOkUNG 3
HACTPOHKY
TAHWEPHI

NPOallb 3
NEPEZANYULEH

[Mo3BonseT NU3BMeHUTbL APKOCTb NOACBETKU gmucnnesa.

lMepetidume 8 paboyull ducnneli

> - BonauTe B Bbloop NMPOPUIA
<= A/'Y - Buibepute HACTPOUKN
> - BOMAMWTE B HACTPOWMKMN

<= AlY - BeiBepute APKOCTb

> - BOWJMWTE B peaakTupoBaHue

<~ A/'Y - ycTaHoBWTE YpOBEHBL AAPKOCTY

<> - coxpaHuTe 3HayeHve
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8.2 HACTPOWUKMU 3BYKA
[No3BonNAT OTKNOYUTL 3BYK NPU HaX>XaTln Ha KHOMKW.

lMepetioume e paboyuti ducnnel
> - BonawuTe B BbIGOp NMPODUITA

. APKOCTh 100
<= Al'Y - BbiBepute HACTPOUKN
. . UHchOPHALUA
<> - BOWAWTE B HACTPOWKU FIAEHBIH 3RPAH
<~ Al'Y - Bbibepute 3BYK HAXKATUA
> - BKMounTeE 3BYK KHONOK - FAJIOYKA ycTaHoBneHa vnu

BbIkntoymTe 3BYK - HET FATTIOYKA
8.3 BEPCUA NPOMPAMMHOIO OBECINEYEHUA

lMepetidume 8 paboyull ducnneli AFROCTE 00
s> - BonauTe B BblGop NMPOOUNA SEUR HAHATIA

.
<= Al'Y -BbI6epute HACTPOWKN FMAEHLIM 3KPAH
> - BOWAUTE B HACTPONKK APKOCTh 100
<~ Al'Y - Bbibepute IHOOPMALILA EEPCUA: 1.26
<> - mocmotpute BEPCUIO MO* HEHBIH JEFH

* [poussodumerib ocmasrisiem 3a cobol rpaso MeHsiIMb npoepamMmHoe
obecriedeHue, 6e3 ygedoMIIeHUs KOHEYHO20 10/1b308ameris.

8.4 CTPOKA NH®OPMALIMK
Cwmotpute nyHKT: 7.3 CTPOKA MHOOPMALINN.

lMepelidume 8 paboyuil ducnneli
> - BonawuTe B BbIbOop NPODUITA ::g:EHTﬂhmﬁTu;ﬂﬂ

<= A/'Y - Beibepute HACTPOMKM UHhOPHALLUA

> - BOMAMWTE B HACTPOWMKMN
<= A/'Y - Boibepute MMABHBIN SKPAH
IO C UHs.CTPOKD

<~ Al'Y - Bbibepute oToGpaxeHve

&> - nogTeBepauTe BbIGop

Takxxe 8KITIOYEHUE/BbIKITIOYEHUE CIMPOKU UHGhopMayuU MOXHO
rnpou3seecmu Haxo05ICb 8 2/1a8HOM OucCriyiee Haxamuem <= > .



9. PACLUMPEHHbIE HACTPOUKHN

lMepelidume 8 paboyuli ducnnel

> - BonagwuTe B BbIGOop NPODUITA
<= A/'Y - Buibepute HACTPOUKN

= > - BOMAMWTE B HACTPOWKMN

<= Al'Y - Beibepute PACLUMPEHHBIE
> - BOMAWTE B HACTPOMKU

9.1 MUHUMANBbHbLIA UHOWLMPYEMBINA TOK
3apatotcsa 3HadveHust Toka ot 0 go 0,5.

Mepengnte B gucnnen PACLWUMNPEHHBLIE
HaCTPOMKM
<= AlY - BbiBepute MUH. TOK

<> - nepenauTe K yCTaHOBKe

<~ A/'Y - ycTaHoBWTE MUHUMAnbHOE
3HaYeHWe UHAMLMPYEMOTO ToKa

= > - nogTBepauTe Bbi6op

9.2 PEXXUM PABOTbI BEHTUNTATOPA
BeHTunatop moxet paboTtaTb MOCTOSAHHO

B4 ZB4K HAHATUR
UHhOPHALUA
IMAEHBIN 3KPAH

PACWUPEHHLIE

MUH. TOR
BEHT.
CONP.NPOBOAO0E
KOHTPACTH 50

oM

hUH. TOR
BEHT.
CONP.NPOBOOOE
KOHTPACTH 50

oM

nnn BKNKYaTbCA

nepunoanyeckn npu yBenunyeHnn temnepartypbl BHYTPpU Kopnyca oo

3agaHHOro nopora.

lNepetidume s ducnneli PACLUMPEHHBLIE Hacmpoliku

<~ Al'Y - BbiGepuTe BEHT.

<=> - Bblbepute PEXWUM (B HuxHewn

CTpOKe OTOGpaxkaeTcsi aKTUBHbLIN
PEXWM, MO YMOSHaHWIO YCTaHOBMEH
pexum ABTO ¢ noporom
cpabatbiBaHus 70°C)

- ewé pas, 4Tobbl HAcCTPOUTL UMK
U3MEHUTb
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[Janee BbIGepnTe pexkum paboTel BEHTUNATOpPA:

BeHTMnSlTOp aBTOMaTU4eCkKHu BKIro4yaeTcs,
ecnu Temnepartypa BHyTpU Kopnyca AoCTuraeT 3agaHHOro aHa4eHus.

<~ A/'Y - BbiBepute ABTO

=ABTO

> - aKTUBUPYNTE pexnm CINOCTOAHHO
<= Al'Y - BbibepuTe MOPOI
> - nepevianTe K yCTaHOBKe

noror T B0 °C

<~ A/'Y - ycTaHoBUTE MOPOroBoe 3HauYeHue

Temneparypbl
= > - nogTBepauTe
BeHTUnATOp paboraeT NOCTOAHHO. AT
<= Al'Y - BbibepuTte MOCTOAHHO
> - aKTUBUPYWTE PEXMM

9.3 KAIIMBPOBKA CONPOTUBJIEHUA NPOBOOOB

[ns koppekTHoW paboTbl BOMLTMETPA, MPU YCTAHOBKE BbIXOAHBIX
NPpOBOAOB APYroM ANMWHBLI, HEOBGXOAMMO BbLIMUCIUTL U
KOMIMEHCHPOBAaTh UX COMPOTUBIIEHNE.

B 3apsigHoe ycTpoicTBo AobaBneHa npoueaypa ansa 6onee TOUHOM
KanMbpoBKM COMPOTUBIIEHUS MPOBOAOB, a Takke noGaBneHa
BO3MOXHOCTb PYYHOM YCTAHOBKM.

lMepetidume s ducnneli PACLUMPEHHbLIE Hacmpoliku
<~ AI'Y - Bbibepute COMMP. MPOBOOOB

<7 > - nepeiiauTe K yCTaHOBKe KUK, TOE 0.3

MeHi0 HacTPOWKM COMPOTUBMEHNS MPOBOOOB HEHT.
BLIFMSANT crieayioLnm o6pasom (daktuueckue |MEELLAIETTT]:

3HAUEHWst MOTYT OTNUYaTLCs OT npuseaeHHbix): | HOHTFACTH S0

ABTOMaTUYECKUN pacueT
Mpubop no3BonsieT paccumTaTb HanpskeHue aBTOMaTUYeCKn
ncxoas U3 BBEAEHHOTO HanpsiKeHUs! U TEKYLLEro Toka.
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BHumaHue! [Ina aBTOomMaTuveckoro pacyetra Heobxoaummo

npeaBapuTenbHO BbINOMHUTL CriegytoLne AencTBus:

1. YcTaHOBUTL B aKTMBHOM Npodune anroputm 3apsiga 1

2. YcTaHOBUTbL B aKTMBHOM npodwune Tok He meHee 10 A
(>kenaTenbHO YCTaHOBUTb MaKCMMarnbHbIN TOK, T. K. 4eM 6onbLue
TOK, TEM MeHbLLE NOrpeLLUHOCTb)

3. MoakN4YnMTb paspsKeHHbIN akKKyMynsToOp WAW Harpysky
npvmMmepHo 150BT, 4TOGbLI (hakTMyeckuin TOK oTnmMyancs oT
YCTaHOBIEHHOrO He 6onee yem Ha ) 0,3 A. [1ns Harpy3kun MOXHO
Mcnonb3oBaTb, HaNPUMep, HECKOMbKO flamn rofloBHOTO CBETa,
BKIIOYEHHbIX NapanmnensHo.

Mocne Toro, kak aTn ycrnosus cobniodeHbl, TO, HaXoAsCb B MEHI0
COMpPOTUBIIEHUSI NPOBOAOB BbINOMHNUTE CrieaytoLLne AencTBus:
M3mepbTe HanpskeHne Ha KneMmax akkyMmynstopa BHELHUM
npmbopom.

<~ Al'Y - Bbibepute HAMP
> - BOWANTE B pefakTupoBaHue cone LR
HanpskeHus

<~ A/Y -ycTaHOoBUTE HanpsixeHue
COOTBETCTBYIOLIEE MOKA3aHUSAM
BHeLLHero npubopa

COXpaHUTe yCcTaHOBMIeHHOE
3HayeHve

>

Mocne coxpaHeHus, npu otcyTcTBUMM ownbok, none COMP 6Gyget
cogepxaTb HOBOE pacCUYMTaHHOE 3HayeHWe CONpPOTUBIEHUS
NpoBOAOB B MUMMNOMaX.

Bo3MoOXHbIe OWnOKK

Mpu coxpaHeHun npubop MoxeT coobwuTb 06 owunbke.
Hanpumep:

Hwxe npuBedeHbl BO3MOXHble HOMepa OLWMOOK U MeTodbl UX
yCTpaHeHus:
Owmnbka 2: pasHMU@ MexXay YCTaHOBIEHHbIM HANP 1Y4E
nakTmyeckum Tokom 6Gonee 0,3 A, T.k.
YCTPOWCTBO NepeLUno B pexum ctabunusauum
HanpsKeHust.
MeTop ycTpaHeHus: YBenuYbTe Harpysky.
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Ownbka 3: Tok meHee 10 A. MeTopg
ycTpaHeHua: YCTaHOBUTE B aKTUBHOM
npocbune Tok 10 A unm Gonee.

B cnyyae owubku, 3Ha4eHWe COMpOTUBIEHUS
NPOBOAOB HE MEHSIETCS.

PyuHas ycTaHoBKa

HANMP 114 E
OWUEERA 3

Momnmo aBTOMaTUYECKOrO pac4eTa conpoTuBrieHNAa NpoBoOAOB, eCTb
BO3MOXHOCTb YCTaHOBUTb €ro BPy4HY10. ﬂﬂﬂ 9TOro:

<~ A/'Y - Bbibepute COMP

= > - BOMAWTE B pefaKkTupoBaHwue

conpoTusBnieHna NpoBo4oB

<~ A/'Y - ycTaHOBUTE HYXHOE 3HayeHue
(B Munnnomax)

> - COXpaHWTe ycTaHOBNEHHOE

3HayeHue.
9.4 KOHTPACTHOCTb 3KPAHA
3apaetcd 3HaveHune KoHTpacTHocTu ot 0 go 100.

lMepeltdume e ducnnel PACLUNPEHHbIE
HacmpoulKu

HANP 12.1E

rUH. TOR
HEHT.
CONP. NPOB0O0E
KOHTPFACTH 50

0.3

KOHTPACTH 50

<= A/'Y - Bbibepute KOHTPACTH

> - nepevianTe K yCTaHOBKe

<~ A/'Y - yctaHOBUTE 3HaYeHne
KOHTpPacTHOCT

<= > - noaTBepauTe BbIGOP

9.5 ABTOMATUYECKASA AKTUBALMS TAUMEPA
YcTaHOBKa aBTOMAaTMYeCKOW akTMBauun Tavimepa Mnpu BKIOYEHUN

B ceTb 220 B.

lMepetdume e ducnneli PACLUMPEHHBIE
HacmpouKu

<= Al'Y - Bbibepute ABTOTAUMEP

>
BbIKNtounTe aBToTanmep - HET FTAJTOYKU

BEHT.
CONP.NPOBOOD0E
KOHTPACTH 50

B ABTOTAHMEP

- BKMouynTe asToTaiMep - FAJIOYKA yctaHoBneHa wunu
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10. TAMMEP

Tavimep no3BonsieT BKMOYUTb MCTOYHUK C MpOrpaMmupyemon
3aepXKKON /MM BBIKMIOYUTL 3apsh  Yepes onpeferneHHoe Bpems,
aTaKKe 3anycTuTb Apyro npodunb. HacTporku coxpaHstoTes
B NaMsATV M NpU MOBTOPHOM 3anycke MX He HyXHO OyaeT BBOAUTH
3aHOBO. Bo3moxHble KOMOWHaUuy npuBeneHbl Ha rpadguke. Ecnu
TanmMep BKMOYeH, To 3Y BKMIOYMTCH/ BBIKIIOYMTCS COrfacHo
3anporpaMMmMpoOBaHHbIM 3HayeHusM. Ecnu Tanmep BbIKMOYEH,
TO 3apsiAHOe YCTPOMCTBO OyaeT pabotaTe nocTosiHHO. Bo Bpems
3a4EepXKN U BBIKMIOYEHUS 3apsiaHOe YCTPOWCTBO BbICTaBNseT
MUWHUMarbHblE 3HaYEHVS TOKa N HanNpshkeHUS.

10.1 Npacmkm paboTtbl 3Y B 3aBUCMMOCTM OT HAaCTPOEK Tanmepa

MocTosHHLIN 3apsaA

| 3apsag

t, yac
paboTa Tanmepa - HeT (BbIKM) Bpems 3apsiaa - nobdoe
3apepxka - nobas nencreue - noboe

®dukcupoBaHHoOe BpeMsi 3apsiga

| 3apsg | BLIKITIOYEH

t, yac
paboTta Tanmepa - fa (Bkn) Bpems 3apsaa - noboe
3agepxka-04:0m:0c [encTBue - BblKN

3apsag n nepexopn Ha gpyrov npocgpunb
HavasibHbIU npogusib

. 3apsa 1  KOHeYHbIU npogusb
| 3apsag

t, yac
pabota Tanmepa - ga (Bkn) BpeMs 3apsiga - noboe
3agepxka-04:0m:0c Adencreue - npoduns (1,2,3)
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MocTosiHHBbIN 3apsaAa ¢ 3a4ePXKKOW BKIIOYEeHUs

3afepxka | 3apag,
t, yac
pabota Tanmepa - fia (BKn) Bpemsi 3apsga-04:0m:0c
3apepxka - nobas ZelcTBMe - BbIKI

dukcupoBaHHOE BpeMs 3apsifa C SGJJ,ep)KKOﬁ BKJIlOHEeHUsa

3agepxka I 3apaan I BbIKIMHO4Y€eH

t, yac
paboTta Tarimepa - Aa (Bkn) Bpemsi 3apsiaa - noboe
3agepxka - nobas [OeicTBue - BbIKI

Mepuoanyeckunn nopsapan

| 3ap,ep)KKa| 3apﬂp,| 3anep)KKa| 3apﬂp.| 3agepXxKa

t, yac
paboTta Tarimepa - ga (Bkn) Bpems 3apsga - noboe
3agepxkka - niobas [AencTBre - Nepuoanyeckuii

3anyck

dukcMpoBaHHOe BpeMs 3apsifa ¢ 3aAepKKon
BKJIIOYEHUS U nepexon Ha Apyrou npodunb

Haqaanblﬁ npOCbVInb I----------------
1 KOHe4HbIN npodusnb

3apepxka I 3apsan 3apan
t, yac
pabota Tarimepa - ga (Bkrn) Bpems 3apsiga - noboe
3apepxka - nobas aewncteue - npocpunb (1,2,3)
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10.2 MPOCMOTP COCTOAHUA TAMMEPA U BPEMEHMU

PABOTbI
Mepeitidume e paboyuti ducnned zou. WA
SAAOEPHKA: 01:05
<~V - BbiGepuTe MPOCMOTP COCTOSHUA
Tanmepa ERIKNHI4EH

Ha akpaHe OTO6pa3VITCF| BpemMA oCTaBLleecCda O CMeHbl COCTOAHUA
(BKJ'I}OHeHI/IS:I NN BbIKIMIOYEHUS I/ICTOHHVIKa).

10.3 HACTPOUKA TAUMEPA

lMepetidume 8 paboyull ducnneli

<= > - BonauTe B BbIGOp MPODGUIA BHEE:HH: :

o= _ 7 HACTPOMKU
A/'Y - Bbibepute TAVIMEPbI

> - BOWAMWTE B yCTAHOBKY Tanmepa

10.3.1 YcTaHOBKa 3aAepXKu

ZAPAL
<= Al'Y - BoibepuTte BALEPXKA (epemsi do JEMCTRUE
Hayana 3apsida AKB) HAY NPO=BUNh

> - BOMAWTE B YCTAHOBKY 3a[€pXKN

o i [ uAC 1]
A/'Y - Bbibepute YAC e "

<= > - BOWAUTE B YCTAHOBKY 4acoB CEK o

@ A/VY - ycraHoBuTe Yachl

<> - coxpaHuTe yCTaHOBKY YacoB :

o ATV - asiGopnre MVH

s> - BOMAWUTE B YCTAHOBKY MUHYT

@ A/VY - ycTaHOBUTE MUHYTHI

> - COXpaHuTe yCTaHOBKY MUHYT :
<~ AI'Y - Bbibepute CEK

s> - BOMOWTE B YCTAHOBKY CEKyHA

@ A/VY - ycraHoBWTE CEKyHAbI
<> - coxpaHuTe yCTaHOBKY CEKyH[
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10.3.2 YcTaHOBKa BpeMeHu 3apsiga
<~ A/'Y - BblbepuTte SAPAL

<~> - BOMAWTEe B YCTaHOBKY BpemeHu
3apspa

(Hacmpotime aHanoau4Ho 3adepxke)

SAOEPHEA

JEHCTHUE
HAY NPOch Nk

10.3.3 BbiGop AenicTBUSA Nocre OKOHYaHUs paboTbl TaiMepa

1. BbIKI - BbiknoyeHne 3Y (3apsigHOE YCTPOWCTBO BbICTaBMSIET
3HayeHus Toka 0,5 AMnepa 1 HanpsbkeHus 5,0 B)
2. MEPE3ANMYCK - nepuoanyveckuit nogsapsig (LMknIudeckoe

BKITIOYEHWE/BBIKITIOYEHNE VICTO"IHVIKa)

3. BKIN MPO®UIb - 3anyck BbiGpaHHOro npodumns.

T AIY -
> -
< AlY -
<=> - noaTBepaMTe BbIGOP
10.3.4 Bbi6op npoduns

BbibepuTe JEVNCTBUE
nepenauTe K BbIOOpY AENCTBUSA

BblbepuTe Heobxoanmoe AeNCTBUE

CINEPE3IANYCE
CIBEN NPOkUNb

[ns nepekntoyeHuss npodunen 3apsiga no Taimepy Heobxoaumo

BblOpaTh Ha4YanbHbIV M KOHEYHBIN MPOCUNN.

<= Al'Y - BbiBepute HAY MPO®UNb

> - nepeviguTe K BbiGopy

<~ AI'Y - BbibepuTe HauanbHbIN NPOUIbL

> - noaTBEpAUTE BbIGOP

(Bb160p KOHEYHO20 npochurnsi
rpou3eoouMcsi aHasI02uyHo)
10.3.5 3anyck TanmepoB
<~ Al'Y - BbibepuTte AKTVIBUPOBATb

> - Bkntounte Tammep - FAJTOYKA

yCTaHoBneHa unu Bbiknounte -HET
FAJTOYKN

SAUEPHEA
ZAPAA
JEHCTHUE

HAY NP0k

= NPOchUNG 1
CINPOUNG 2

CINPOUNk 3

JEHCTHUE
HAY NPOch UL
KOH NP0k

B ARTUBUPDEATR

TakxXe B03MOXHO BK/IOYUMb as8momMamuyeckylo akmusayuto
madimepa npu exmdeHuU 3Y 8 MEeHI0 pacluUupeHHbIX Hacmpoex,
nyHKT: 8.5.5 ABTOMATUYECKAA AKTUBALMA TAMEPA
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11. 3ALLUNTA OT NEPEMNONOCOBKU

3Y nmeeT 3MEKTPOHHYK 3awWuTy OT N0
nepenontocoBku. Mpu HenpaBUNbHOM
noaknwoyeHun 3Y oTtkniwouvaetcsa or || NEFENONHICOERA
akkymynatopa, Ha skpaHe nossnaeTcs [ papp: NP, B E
HaAnMUCb 1 3BYYUT NEPUOANYECKUIA CUTHAT.
Mocne otcoeanHeHuns knemm 3Y OT akkymynaTopa
paboTocnocobHocTb 3Y aBTOMaTUYECKM BOCCTAHABNUBAETCS.

12. BALLUTA OT NEPETPEBA

[Ons 3awmTbl CMNOBOW YacTu OT neperpesa

NPpUMEHEHbl MUWKPOBEHTUNATOP U cXema 0
OorpaHn4eHna BbIXOOHOro TOKa. OTta cxema NEPETPEE
aBToOMaTU4eCKn ymeHbLlaeT BbIXOHOW TOK Npun HANP: E

NoBbILEHNN TemnepaTypbl BHYTpU Kopryca
BblLLE HOPMBbI.

Ha akpaHe nosiBnsieTcs HaAnNMCb M 3BYYUT NEPUOANYECKUIA CUTHAn.
Mocne yMeHbLUeHNst BHYTPEHHEN TemMnepaTypbl UCTOYHUK BEPHETCA
K 06bIYHOMY (PYHKLIMOHMPOBAHMIO.

M3meHeHne pexvmMa paboTbl BEHTUNATOPA NPOM3BOANTCH COrMacHo
nyHkTy: 8.5.2 PEXXUM PABOTbI BEHTUITATOPA.

13. MPO®UNAKTUYECKUM YXO[L

Mpw gnuTenbHon akcnnyatauuy 3Y pekomeHOyeTcs nepuoanyeckm
NPOBOAUTb CreAyoLLme BUAbl 00CNyXNBaHUSA:

1. Yoanatb cnefibl KOPPO3uK M CMasblBaTb 3aXKMMbI-KPOKOAMUIIbI.

2. OuuLatb NPOAYBKOW XXarnto3un OT Nbinu.

3. [MpoBepsiTb UCNPaBHOCTb MU30MALMKN CETEBOTO NPOBOAA.

HopmaTtuBHbI cpok cnyx6bl 3Y 5 neT.

NMpounssoauTenb octaBnseTr 3a coboW npaBo BHOCUTb
W3MEHEHUA B KOHCTPYKLMIO NpUbopa 1 ero xapakrepucTUKM.
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NpoAaXw.
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